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This Teacher's Edition is designed to be the greatest possible help to the 
busy teacher. Within one cover, it presents these distinctive features. 

1. Pupil’s Book. The full text of the pupil’s book is printed in black and 
color exactly as it appears in the book used by the pupil. 

2. Annotation. Concise statements of objectives and practical and help- 
ful suggestions to the teacher are overprinted in a distinctive and legible 
color directly on the pages of the pupil’s text. 

3. Answers and Keys. Answers to all concrete problems are over- 
printed in color on the pages of the pupil’s text. They are placed in the 
normal positions or as near to the problem as possible. There is no need for 
the teacher to work these problems or to turn to an answer section. 

The keys to the more involved problems with their answers are given in 
the Teacher’s Guide and Key at the end of the book. 

4. Teacher's Guide and Key. For the convenience of the teacher, the 
Teacher's Guide and Key is printed on tinted paper immediately following 
the index in the pupil’s text. The tinted paper is different enough from the 
white paper of the pupil’s text to assist the teacher in turning easily to guide 
or key pages. A tint has been used that has been found scientifically easy on 
the eyes. The pages of the Teacher's Guide and Key are numbered separately 
with the letter G pointing out that guide and key pages are meant. 

The Teacher's Guide and Key provides a full statement of the aims and 
detailed practical suggestions for each chapter and each page or group of 
pages in the pupil’s text. Following the discussion of the treatment of each 
page is the key, working the more involved problems in full. References to 
pages in the workbook AMERICAN WORKSHOP are provided for those 
teachers using these workbooks. A list of audio-visual aids is provided at the 
end of the guide. 

For advance study in preparation for the class session and for quick 
reference in the classroom, the Teacher's Edition—Annotated and Keyed 
offers the teacher all the above in this one volume, very little larger than 
the pupil’s text itself. í 
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crease. Profit and loss. Problem solving. 


8 Studying, interpreting, and making pictographs, bar graphs, line 239 
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Circles. Problem solving. Year’s review. 
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Before beginning the work in this book, refer to “Suggestions to Teachers,” 
pp. 344-345, and to the Teacher’s Guide and Key, Introduction. These sections 
contain a discussion and explanation of number principles and relationships, 
long division, improvement tests, an outline of Grade 7 work, and so on, with 
page references and valuable teaching suggestions, 


Review and reteach the four 
fundamental operations with 
whole numbers. See Teacher’s 
Guide and Key for specific 
aims of Chapter 1. 


Review reading and writing of large numbers, Have pupils 
newspaper clippings with numbers in millions and } 


bring to class 
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Our Postal Service 


1. The United States Postal Service is one of the largest busi- 
nesses in the world. In a recent year this service received, 
transported, and delivered 65,000,000,000 pieces of mail. 
Read this number P Write in figures: 10 billion; ^10 million; 


10 thousand. /*) (1) 65 billion; (2) 10,000,000,000; (3) 10,000,000; 
(4) 10, 000 


2. There are 35,000 post offices in the United States and more 
than 582,000 employees at work in our postal service. Read 
these numbers‘ Write in figures: 100 thousand; 7 thousand; 


80 thousand. 2 (1) 35 thousand, 582 thousand; (2) 100,000; (3) 7000; 
. . (4) 80,000 
3. In a recent year the amount of money received by the 


postal services was $3,423,100,000, and the amount spent 
was $4,249,400,000. How much more was spent than re- 
ceived that year? $826,300,000 


4. The growth of our postal service has been very rapid. A 
half century ago, when the population of the United States 
was about 92,000,000, the postal service handled 15,000,- 
000,000 pieces of mail per year. Today, when the popula- 
tion is more than 180,000,000, the postal service handles 
65,000,000,000 pieces of mail per year. Today's population 
is how many times that of a half century ago?” Today's 
volume of mail is how many times that of a half century 
ago?” How many additional pieces of mail, on the average, 


i i E iod? (3) (1) about 2; 
were handled each year during this 50 year period? рош, 


5. In one year 28,000,000,000 postage stamps and 3 000,000,000 
postal cards were issued. The number of stamps issued is 


how many times the number of cards? 112 
Only the numerical part of the answer is given in most cases. Pupils, 


however, should give the complete answer phrases or sentences, 


3) 


(3) 


Reteach rounding off of numbers. Have pupils begin an arithmetic scrap- 
book to use for various projects, tables, puzzles, and so on. 


Round Numbers 


1. On page 1 it is stated that there are 35,000 post offices in 
the United States. In this case 35,000 is a round number, 
which means that there are about 35,000 post offices in this 
country. The exact number of post offices is 34,955, which 
is close to 35,000. It is easier to say 35,000 than 34,955. 
When you use 35,000 for 34,955, you have rounded off 
34,955 to the nearest thousand. You see that 34,955 is 
closer to 35,000 than it is to 34,000; so 35,000 is the near- 
est thousand. If the exact number of post offices were 
34,186, you would call it 34,000 to the nearest thousand. 
If the exact number were 34,500, which is halfway between 
34,000 and 35,000, you would call it 35,000, just as 8716 is 
called 886. Emphasize. 


2. Round off these numbers to the nearest thousand: 
17,840 18,000 23,178 23,000 210,500 211,00079,780 80,000 6413 6000 


3. In ex. 5 on page 1 the number 23,000,000,000 is also a round 
number. The exact number of stamps issued by our post 
offiees was 23,001,808,400, but it is more convenient to 
round this number off to the nearest billion, which is 23,000,- 


000,000. Round off 23,726,472,845 to the nearest billion. У 
/ 24,000,000,000 
4. If 78,179 is rounded off to the nearest thousand, it pecomes 


78,000; but if it is rounded off to the nearest 10 thousand, 
it becomes 80,000. Similarly, 73,243 becomes 73,000 to the 
nearest thousand or 70,000 to the nearest 10 thousand. 
Round off each number to the nearest thousand (And also 
to the nearest 10 thousand: (2) 

(1)21,867 22,000 15,500 16, 00047,322 47,000 10,865 11,000 9165 9000 


) 20,0 ,000 50,000 10,000 10,000 
5. Round off each number to the nearest million: 


19,826,423 6,287,823 7,500,000 3,084,734 
20,000,000 6,000,000 8,000,000 3,000,000 | (1, 
6. In ex. 5, round off each number to the nearest 100 thousand; 
to the nearest 10 thousand.(2) (1) 19,800,000; 6,300,000; 
500,000; e. 00; (2) 19,830,000; 6,290,000; 7,500,000; 3,080,000 
7. Round off each number to the nearest thousand: 


эа LOIA s205,00* — 16109915 
First give review and practice in rounding off numbers to nearest thou- 
sand, hundred, then ten. Emphasize why round numbers are used (er. 3). 
Have pupils bring for scrapbooks examples of round numbers found in 
newspapers, 


Teach a short way to write very large round numbers. 


What Does 5.7 Billion Mean? 


1. In the newspaper Jack read that one year the world wheat 
crop amounted to 5.7 billion bushels. The number 5.7 is a 
decimal; 5.7 billion means 5.7 х 1,000,000,000 bu., which 
equals 5,700,000,000 bu. You see that 5,700,000,000 is a 
round number, so 5.7 billion is a new way to express a 
round number. It is easier to read and write 5.7 billion 
than 5,700,000,000. 

Emphasize. This new way of writing round numbers is very conveni- 
ent when the numbers represent millions or billions. There 
is no advantage, however, in using it for a smaller number 
like 274 thousand since it is just as easy to write 274,000. 


2. Mary read that the sales , in a large department store 
amounted to $12.3 million. She, also read that a mining 
company had sold 215.7 million pounds of copper. Write 
each of these numbers in figures. (1) $12,300,000; (2) ae one 


3. Write each of these numbers entirely in figures: 6.7 million; 
114.3 million; $1.8 billion;, 26.4 billion; 2.9 billion. 
ire ai al 31300 00,000 26,400,000,000) $23» 000,000 
4. Write each number the new way, rounding it off, if neces- 
sary, so there will be only 1 decimal place in the new form: 
$3,900,000; 6,800,000,000 ; $27,400,000; 123,600,000,000; 
8,732,000; 7,876 000: 5,293,000,000; 2,095,000,000, $3.9 million; 
6.8 billion: $21. 4 million; 123.6 billion; 8.7 million; 7.9 million; 5.3 billion; 2, 1 billion 
- 5. iti mbers, the figures are separated by commas 
ress: into groups or periods of З figures each, beginning at the 
right. ere are the names of these periods: Have pupils find out 
names of the next two periods after billions. 
Billions Millions Thousands 


Ones 
—— —— ——— —— 
216, 574, 318, 943 


In a 4-figure number like 1958 the comma is often left out, 


but it is always used when the number has 5 or more figures. 
Have pupils show period values in ex. 6. 
6. Put commas in each number to separate the number into 


periods; then read the number: See Guide. 
13148213160; 58269145, 16182198000, 238412143 
(1) 13.1 billion 5.8 million 16.2 billion’. 238.4 million 
In ex. 6, round off each number and write it the new way. 
Discuss ex. 1 thoroughly with class. Use other examples to be sure all pupils 
understand how to read and write large numbers in the short way. Have pupils 
bring in newspaper clippings showing examples of these numbers. 3 


Present oral test of pupils’ mastery of addition facts. 


The 100 Addition Facts 


This is a test on the addition facts. You should be able to give all 
the sums orally within 3 min. If you cannot do this, try to practice 
so that you can do it by the end of the year. Make a list of any facts 
that give you trouble and practice on them: Stress. 


Toa 19 ó 4 8 3 4 0 9 8 5 
EEUU pie ee me 3. 
12 il 4 13 4 9 8 17 12 8 

2.22 3 5 8 4 1 3 9 2 1 
НО oue En sm ee ries modo 3 
3 10 ПУТИ Tq 8 7 5 12 2 4 

9. 6 8 0 D 3 1 5 0 6 8 
BLU ea nore’ sl) Jur Бин зэ! 4- 
8 15 1 1 6 8 9 5 13 9 

235722 4 6 74 5 1 6 5 0 4 
Cees i SE. Sad ue uL 8 
4 5 14 1 14 9 10 п 3 12 

Lope 6 3 y 4 1 7 8 0 8 
КК ee AES ЕТТ ЫТ 2 
13 6 1 9 13:24:20 8 14 9 17 

20 5 9 4 7 0 9 5 9 7 
ОШЫН 9,002. 75 wu. Ame 3. 
9 6 18 1 12 1 15 10 16 10 

7. 8 Z 2 1 5 3 2 0 1 4 
DOM NU 21:22: = eee? 2: 
8 16 11 3 12 8 5 4 10 6 

8. 5 9 Z 9 2 8 9 1 3 7 
ЦЭЭР Эг ЗАД ЗЕ Да Эн. Лий, 7 
13 9 15 13 9 16 11 2 3 14 

9, 9 6 2 8 1 6 2 0 5 4 
EEE 28417123... 70! oi$ viceB тала ын. 7. 
15 1 8 11 1 9 10 6 7 11 

10. 9 7 3 6 1 2 0 3 4 9 
‘Sees PEE Т е ИЯ 
14 11 9 12 6 6 0 11 10 10 


To the Teacher. See the suggestions on page 345 for giving this diagnostic test on 
the fundamental addition facts. 

Some of the better pupils might help you test others. Use various number 
principles and relationships in reteaching basic facts, See page 5. 
Retest pupils after a week or two. 


3+2=2+3 
547-145 


816 8530 Relationships 


1. There are interesting and useful relationships between 
pairs of addition facts. You know that 3 and 2 have the 
same sum as 2 and 3. 3+2=2+3 = 5. What is 5 + 7? 12 
т + 5212 9 + 62156 + 9?151f a and b stand for any two 
numbers, then a + b = b + a. This is called the com- 
mutative principle for addition. Tell what this principle 
means in words. 


2. Suppose that you have forgotten 3--8. If you know that 
843 = 11, the commutative principle tells you that 
3 +8 = 11. What related fact can help you if you forget 
6+ 8? 7+4? 441-11 

= Phe вий of 7 and 8 is 1 more than the sum of 7 and T. Why? 
If you know that 7 + 7 = 14, this relationship tells you that 
74+8=14+1=15. You see that the doubles help 
you with addition facts that are near doubles. What can 
you do if you forget 5 + 62 6+7? 8+ 9? see Guide. 

4. The sum of 9 and 4 is 13, which is the same as the sum of 
10 and 3. 9+4 = 10 +3. If you forget the sum of 9 
and 4, subtract 1 from 4 and add 1 to 9. Now you ean add 
10 and 3, which gives 13, to find the sum of 9 and 4. What 
can you do if you forget 9 and 6? 7 and 92 9 and 5? see Guide. 


5. ]t is easy to add 0 to any other number. 6 and 0 are 6. 
How many are 7 and 0214 and 074 0 and 5?5 0 and 0? 0 If n 
stands for any number, then n + 0 = n. What does 
0 + п equal?a Can you tell in words how to find the sum 
of 0 and any other number? 


6. The addition faets help you to add larger numbers. You 
know that 3+4=7. So 13 + 4 = 17, 23+4= 27, 
33-4-31, 48-4- 47, and so on. 

7. You know that 4+ 8 = 12. Tell how this addition fact 
helps you find 14 + 8,22 24 + 8,32 34 + 8, 4244 + 852and 
54 + 8. 62 

Encourage pupils to suggest different ways to recall addition facts. 

Discuss ways to increase confidence in the answers recalled. Try to 

develop a smooth and easy performance, 85 well as a rapid and accurate 5 

one. 


Point out that the commutative and associative principles are 
particularly useful in making addition easier and more accurate. 


More about Addition 


1. You know that you can find the sum 4+ 3 + 6 in these 

two ways: 
(4+3)+6=74+6=13 
4+(8+ 6) =44+9=138 
You see that the way you group these three numbers when 
you add them does not affect your answer. Find each of 
these sums by grouping the numbers two ways: See Guide. 
PAE ы aa a А5959; 

2. Ifa, b, and с stand for any three numbers, then (a + b) 
+c =a + (b + с). Thisiscalled the associative principle 
for addition. Tell what this principle means in words. 
Write each of these sums two ways with parentheses to illus- 
trate the associative principle: See Guide. 
8+9+7; 14+5+3; 78 + 84 + 7; 29+71 +18. 

3. When you find 12 + 6 by adding 2 апа 6 and then adding 
10 to this sum, you are using the associative principle: 

12 + 6 = (10+ 2) + 6 = 10 + (2 + 6) =10+8 = 18 
When you find 39 + 7 by subtracting 1 from 7 and adding 
this 1 to 39, and then adding 40 and 6 you are also using 
the associative principle: 

39 + 7 = 39 + (1 + 6) = (89 + 1) +6 = 40 4- 6 = 46 

4. You can find the sum of the numbers on the right by 4 
adding up the column. When you check your answer by 2 
adding down the column you are using both the com- E 

"Шаш! nd the,gsgogiwive е ve associative 
5+2) +4= 4+ (5 +2) =4+ (2 + 5) = (4 + 2) + 5 
Win principle is used in each step of the above work? 


5. То be successful in column addition you must be skillful in 
mentally adding a 1-figure number to a 2-figure number. 


(1), (2) pe ado gh numbers (D (646 (4875 %,ов 65,67 70,72 


(3), (4) 5 192 4895” 92 of tee 63 5° 55 I 74 81883” 97 sete 66 2031” 71 


28 p Яс irs 24 1925, 2 63 61 4248, T: 7480, E 4955,57 2228,30 


8. Add 9 to each number in ех. 6 and 72) Add 6) ааа 8.04) 
Emphasize sums that are 10. When you add 9, try thinking that you need 
1 more to make 10, Two numbers that have a sum of 10 are called соп- 
plements of each other. The complement of 8 is 2. Experiment with 
using complements in addition. 
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Reteach column addition, the terms used in addition, and the 
method of checking addition. 


Column Addition 


1. To add the first column in the example at the right, start 
at the bottom of the column and add up like 842 
this: 9 + 6 = 15,15 + 4 = 19,19 + 5 = 24, 787 
24 + 8 = 32, 32 + 7 = 39, 39 + 2 = 41. When 938 
you add 15 and 4, think “19”; do not think 565 
“15 and 4 are 19.” As you go up the column, 
think only these numbers: “15, 19, 24, 32, 39, 659 
41." The answer is 41. Write 1 below the 24. 
line and carry 4 to the next column. To avoid 5071 Sum 
forgetting the carry number, you may write a small 4 at 
the bottom of the second column. Add the other columns. 
The numbers that are added are called addends. 


2. The best way to check column addition is to begin at the 
top of each column and add down. As you add down the 
first column, say 99, 17, 22, 26, 32, 41.” The sum is 41 
again, so the addition of this column is considered correct. 
Carry the 4 of 41 to the next column and write it as a small 
figure at the top of the column. Then check the second 
column. Before you start checking, cross out the carry 
numbers that you write at the bottom of the example. 


3. If you have trouble with addition when the 39 
columns are very long, you may break the ex- 64 
ample into two parts and find the sum of each 75 
part. Then add these sums to get the final answer, 28 


as shown in the example at the right. s 323 
4. Mary went to the store for her mother. She 74 


bought these things: bread, 22¢; wax beans, 186: 92 

butter, 72¢; milk, 26¢; cream, 33¢; cookies, 39¢; 69 

eggs, 65¢; honey, 45¢; lettuce, 19¢; oranges, 494. 58 379 

How much in all did Mary pay for these items? 702 

Copy in columns, add, and check: ros 
5. 5+7+3+6+3+7+6+0+1+5+8+7 58 


6. 354 48 4 87 4 76 + 40+ 89 + 87470418464 вы 
More Practice. See [13] on page 325. 


Have pupils find sums in examples like ex. 1. Then have them do 
the addition aloud to check for errors or places of difficulty. 
After they have done ex. 5, have pupils check their answer by 
adding the numbers horizontally as they are written. 


This practice might be given as a contest 
with the class divided into teams. 


Column Addition 


Add up. Check the work by adding down: 


Hane wre ees оир 92 2)? 10 gag 8 751 
621 631 527 2 1317 2-A8D "705 
206 "45h 777525! "750 - ' 649 —' 6847 ' 314 
die . 0234/70" /329. 1 209^ 309" '' 88. 405 
die Pe 0848 |= 3237 - 843010 E474 194 


3124 1794 2921 3180 2146 3325 2369 
255108 235 549 789 674 756 647 


Zia” quocl “уа! 7779/0 0337 07688. nil 638 
GAT 0529) (736170: 18470) 439 31: 815: 384 
930) 008150 Yr 1087177/4298 739 960 1n 405 SE 274 
701 15751: 136877, TOR 167 77783 799 
ZEE АГЬ iyo 272: «0:366 $0 B86 te BIG Т 821 
346 600 960 568 994 794 458 
229 14999" {К 3052: (338! 1 428. (0949 i 225 


4392 4119 3197 4092 4535 5106 4246 
8. 2352 3596 1844 6000 8415 9047 
2678 6903 7089 3543 7534 2672 
3957 4117 3451 2282 1160 5090 
7460 2875 3667 5696 1821 1327 
5848 5206 8789 7969 1579 1937 
9482 9998 6078 3506 9028 8866 
5009 4134 1200 2444 4668 2426 
41, 786 36, 829 32, 118 31, 440 34, 205 31, 365 


Copy, add, and check the work: 

4. 844964 59 + 99 + 57 + 79 + 89 + 204 87 + 96 766 

5. 72 +88 + 65 + 58 +79 + 59 + 81 + 64 + 47 + 88 701 

6. $13.69 + $78.83 + $36.68 + $5.05 + $29.56 + $2.67 $166.48 

7. $22.45 + $4.93 + $63.56 + $79.47 + $2.89 + $14.04 $187.34 

8. $76.93 + $2.45 + $78.25 + $26.54 + $2.35 + $21.83 $208.35 

9. $73.42 + $.91 + $10.51 + $274 + $59.17 + $44.22 $190.97 

0. $54.31 + $60.64 + $15.11 + $4.17 + $37.09 + $14.53 $185.85 

1. $29.00 + $19.24 + $.73 + $2.56 + $51.00 + $5.26 $107.79 
More Practice. See o on page 325. 

Most pupils need do only half the exercises on this page. Divide 

the class into two groups, assigning part of ex. 1-11 to one 


group, remaining part to others. Use ‘‘More Practice” for 
remedial work, reviews, or tests. 


1 
1 


Present one-step problems that require column addition. 


T. 


4. 


Spending Money 


At the school store Betty spent 106 for a pencil, 756 for a 
ball-point pen, 25é for a notebook, 98¢ for a book, 35¢ for a 
notebook cover, 17é for ink, and 18¢ for paper. How much 
in all did Betty spend? $2.78 

> Remember that sums of 100¢ or more should be changed to 
dollars and cents. 


For food for a picnic some girls and boys spent 25¢ for bread, 
176 for butter, 296 for sandwich spread, 856 for eggs, 19¢ 
for lettuce, 486 for milk, 256 for apples, 296 for bananas, 
35¢ for cookies, and 29¢ for potato chips. How much did all 
this food cost? $2.91 


In the school lunchroom Jim spent 25¢ for beef stew, 5¢ for 
bread, 3¢ for butter, 86 for milk, 106 for ice cream, and 56 
for chocolate sauce. How much did Jim spend for his-luneh? 


Start today to make a list of all the amounts you spend for 
a week. Then find the total amount. Pupils might lik 


to exhibit lists. Post on bulletin board for reference. Have pupils 


make up 2 good problems involving column 
addition and using at least 9 

addends (each under $1.00), for 
class to solve. 


56¢ 
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Making and Checking Change 


1. 


ю 


Susan bought a notebook for 156. She gave the clerk $1.00 
and received a dime, a quarter, and a half dollar in change. 
To check the change to see if it was right, Susan did not 
count the coins to see if she had 85¢; instead she added the 
coins, one by one, to 15¢, the cost of the notebook, to see 
if the sum equaled $1.00. Since it did, she knew the change 
was right. 

» The steps in adding the change to the cost were as follows: 
Starting with 15¢ Susan added the dime and said 9256,” next 
she added the quarter and said 5506,” then she added the half 
dollar and said “$1.00.” In checking change in this way, always 
begin with the smallest coins. 


Joe paid $1.37 for a book and gave the clerk $5.00. His 
change was 3 cents, 1 dime, 1 half dollar, 3 dollars. Check 


i i $1.37; $1.40; $1.50; $2.00; 
the change as explained in ex. 1: 33:00, 54:00 45:00 


May paid 5.28 for some ribbon and gave the clerk $1.00. 
Her change was 2 cents, 1 nickel, 1 dime, 2 quarters. Check 


the change. Is it rightNo If not, correct it. 2 реппїев, 2 dimes, 
2 quarters 


If Henry bought a flashlight from you for 79¢ and gave 
you a dollar bill, what coins would you give him as change? 
How would you count them out?1 penny, 2 dimes; 79, 80, 90, $1.00 


Emphasize that change making and checking change are processes of 
successive additions, starting with the cost of the item. Make up 
problems and give each pupil a chance to count change. Stress that 
the least number of coins is used. 


5. A clerk makes change the same way that you check it. If 
you buy something that costs 816 and give him a dollar, he 
starts with 31¢. Then he adds coins to this amount until he 
reaches $1.00. As he adds, he says “31, 35, 40, 50, $1.00." 
Tell what coins he added to 31é.* These coins are your 
change. Sometimes the clerk may count each penny; then 
he would say 818 82. 33, 84, 35, 40, 50, $1.00.” *4 pennies, 1 nickel, 
1 dime, 1 half dollar 
6. A clerk usually makes change by using the smallest number 
of coins. In ex. 5, the clerk used 7 coins to make the change. 
Was that the smallest number he could use? How could he 
have made the change by using 8 coins? by using 9 coins? 
10 coins? 13 coins? 17 coins? 69 coins? see Guide. 


see Make change from $5.00 if you buy things that cost the following 
Guide.amounts.\ Use the least number of coins: Stress. 


7. $2.16 $3.75 $2.55 $1.24 $4.85 $1.08 
8. $3.05 $0.29 $3.39 $2.12 $0.10 $4.25 
9. $1.49 $4.15 $0.46 $3.37 $2.61 $1.83 


10. Jack sells tickets at the gate when there is a ball game. To 
have enough coins to make change he went to the bank 
today and got $10.00 changed into coins. He asked for two 
dollars’ worth of nickels, three dollars’ worth of dimes, and 
five dollars’ worth of quarters. How many coins of each kind 


did Jack get? 40 nickels, 30 dimes, 20 quarters 


11. Ann bought an ice cream cone for 86. She gave the man a 
quarter and 3 pennies. The man gave Ann two dimes in 
change. Was that the right change? , Why did Ann give the 
man a quarter an pennies instead of giving him only a 
quarter? If Ann had given the man a dime and 3 pennies, 
what change would he have given her? 1 nickel 
12. Gase Dd vo thé clerk a Б ‘dollar to pay for a box of bird 
seed that cost 21¢. The clerk said, “I am short of pennies. 
Can you give me another cent?” George had a cent and 
gave it to the clerk. What coins did the clerk give George 
in change? Give two different answers. | nickel, 1 quarter; 3 dimes 


Yes 


Be sure pupils understand why buyers give pennies in ex. 11-12. For 

more practice, have pupils use prices (under $5.00) of articles in 
advertisements to count change they would receive from $5.00. if 11 
they purchased some items. 


Present oral test of pupils’ mastery of subtraction facts. 


The 100 Subtraction Facts 


This is a test on the subtraction facts. You should be able to give 
all the answers orally within 3 min. If you cannot do this, try to prac- 
tice so that you can do it by the end of the year. Make a list of 
any facts that give you trouble and practice on them: 


1.79 7 12 10 16 13 15 9 13 9 
Se Ө ы 23 128 28:23 ub, ^4 
0 1 9 4 8 1 6 2 5 5 

2. 16 6 10 3 14 11 5 8 5 14 
222 ye нб Ол LESE Puts 6 
7 4 2 3 1 9 0 8 ЫЗ, 8 

3. 12 Z 14 9 11 12 11 17 8 9 
2 Оноо 9 12:0: „8 „лл ON ne o _1_ 
5 7 4 1 3 6 4 9 2 4 

8, 7 9 11 15 4 14 8 10 12 4 
фе. 575 6 тя 20898: 4 270 22ЧЭН00Ү7-4. 
2 8 5 9 1 6 3 7 3 0 

5:79 11 5 7 8 10 2 9 6 1 
фу - 22° о 9 „вае. o 
3 2 5 0 6 9 2 ша АГ 71i 

é. 13 7 18 2 13 6 12 6 14 2 
BEP val, 41.9 11:00” Lv COE pee Gr we] 2 
8 6 9 1 6 2 8 6 9 0 

ass 1 7 11 8 5 15 10 4 0 
S ME NN, ROM ER #теко 5 Р, О 
2 0 4 8 0 1 1 5 3 0 

8. 16 11 8 12 13 6 9 3 10 6 
30) T Mc гү ТАРИВ дү Гуд" ve 3 
9 1 1 1 9 5 4 1 1225: 

9:55 5 9 8 11 3 17 4 9 10 
En Be Ghee з е мар 7 
3 2 9 5 6 0 8 ee ioe 

10. 15 10 14 6 8 10 8 12 4 V 
Шей 9.1.6.745 SET AR baa 2 
8 6 5 0 4 8 1 ФОУ 5 


То the Teacher. See the suggestions on page 345 for giving this diagnostic test on 
the fundamental subtraction facts. 


See page 4 and Guide for suggestions for giving test and for remedial 
activities. Pupils might also make small fact cards for practicing the 
12 facts of which they are unsure. 


Show the relation of the subtraction facts to addition facts; 
establish subtraction facts involving 0; review terms. 


6. 


Subtraction 


. The addition facts can help you find the answers to the 


subtraction facts. Perhaps you cannot remember what 
6 from 15 equals. Then think, “6 and what make 15?” If 
you know that 6 and 9 are 15, then 6 from 15 is 9. Try this 
way of thinking whenever you forget the answer to a sub- 
traction fact. How should you think if you forget the answer 
to 7 from 11 the answer to 6 from 14? to 8 from 17? 


The relationshif between a subtraction үе; апа ап п Addition 
fact can be expressed this way. If you let the letter x repre- 
sent the number you get when you subtract 4 from 12, 
then 12— 4 = z and 4 + x = 12. You can see that z is 8 
because 4 + 8 = 12. So 12— 4 = 8. Tell what number x 
must be in each of these: 

9-2-1787-4121-15 8х-44-18 97+5=18 8 
17 —9 = 298 15-7=xv 818—4-25z9 13—-5-2zx 8 
It is easy to subtract 0 from any number. 4 — 0 = 4. 
What is 7 — 0? 75 — 0? 59 — 0? 9If n stands for any 
number, then n —0 — n. Tell what n — 0 — n means 
in words. 

It is also easy to subtract a number from itself. 7 — 7 — 0. 
What is 8 — 8? Ф — 2? Off n stands for any number, 
then n — n = 0. Tell what п — n = 0 means in words. 


1 
D] 


In a subtraction example, the number 

from which you subtract is called the 8000 Minuend 
minuend, the number which you sub- 3946 Subtrahend 
traet is the subtrahend, and the answer 4054 Remainder 
is the remainder or the difference. 


То check subtraction, add the remainder to the subtrahend, 
adding up. The result should equal the minuend. 


Copy, subtract, and check your work: 


Ks 
8. 


28-09 19 57-17 40 182— 90 92 100-86 14 
32-5 27 92—36 56 136 — 53 83 200 — 48 152 


9. 44-8 36 75-18 57 145 – 89 56 500 — 37 463 
From the check of subtraction, show which parts of a subtraction example 
can be thought of as addends. Point out that subtraction is the process 
of finding a missing addend. See Guide for the additive method of 13 
subtraction, 


Give practice on subtracting larger numbers and present word problems 
requiring subtraction, Using materials if necessary, redevelop the sub- 
Subtraction traction process for pupils who show lack of understanding. 


Subtract and check your work: Have pupils explain answers, 


1. 7260 6485 $714.27 $484.45 $1000.00 
5459 3892 27.59 326.54 992.18 
1801 2593 686.68 $157.91 5 1.82 

2. 3111 2099 623.41 $904.84 $7687.42 
2999 1736 178.55 315.47 3257.35 
112 363 $444. 86 $589. 37 $4430. 07 

3. 9065 6422 $842.63 $528.71 $4870.12 
438 2466 534.86 282.37 748.73 

8621 3956 $307.77 $246. 34 $4121. 39 

4. 9276 7000 $924.08 $420.26 $7008.00 
8579 6993 78.34 35.95 6929.40 
697 7 $845. 74 $384.31 $ 78.60 


More Practice. See © on page 326. Use for remedial work. 


5. When Mrs. Williams went shopping she had $20.00 in her 
pocketbook. When she returned home she had $9.65 left. 
How much did Mrs. Williams spend? $10.35 


6. Jim has saved $19.43 all together this year. He wants to 
buy a radio that costs $39.00. How much less has Jim than 
he needs to have to buy the radio? $19.57 


7. Find the difference between $18.29 and $76.30. $58.01 
8. How much more than $83.07 is $90.00? $6.93 


9. Some Boy Scouts promised to help in planting 50,000 small 
trees near the city's water supply. Last Saturday these boys 
and others planted 22,500 trees. How many trees are there 
still to be planted? 27,500 

Let pupils use numbers. ір ex. 1-4 in original problems. 


Present problems using various forms of subtraction 


EN 
TARA н 


Problems 


1. An automobile factory advertised that it needed 3000 new 
workers in its plant. They have now hired 1275 of these 
new workers. How many more workers do they need? 1725 


2. Mrs. Mason had $183.29 in her checking account at the 
bank. When she finished writing some checks today she had 
a balance of $129.65 left in her account. How much money 
had she paid out by check? $53. 64 


3. In a recent year the population of Huntington was 28,395 
and the population of Bayview was 35,840. How much larger 
was the population of Bayview than that of Huntington? 7445 


4. Mr. North wants to buy a new house. The real estate agent 
showed him one house for $14,875 and another house for 
$18,500. What is the difference between the prices of these 
two houses? $3675 


5. The total area of Florida is 58,560 sq. mi. This is made up 
of 54,262 sq. mi. of land and the rest is the inland water 
area. How many square miles of inland water are there in 
Florida? 4298 


6. In September of last year the enrollment of Ward College 
was 8195. In September of this year the enrollment was 
10,100. What was the increase in the enrollment? 1905 


7. The price of a set of books is $157.95 if you take 6 mo. to 
pay for them. You can save $23.69 by paying cash. What 
is the cash price of the set? $134. 26 


8. Dick is the treasurer of the school paper. Today when he 
balanced the account he found that he should have $15.33 
cash on hand but he had only $14.79. How much less did 
he have than he should have? %-54 

Let pupils do problems independently. Then have different pupils explain 

their answers, giving reasons why they subtracted, Provide more problems 

for pupils who had difficulty, and work with them to help develop 

understanding. 15 


Test pupils’ mastery of the multiplication facts. Discuss the uses of 
the commutative and associative principles in multiplication and com- 


Relationships in Multiplication 227° different ways of finding 
products. 


1. The 100 multiplication facts can be written the same way 
as the 100 addition facts on page:4. Turn to page 4 and 
try to multiply all the numbers orally within 3 min. 


2. Most of the multiplication facts go together in pairs. For 
example, 3 X 4 = 12 and 4 X 3 = 12. 808х4= 4х3... 

Yes —What is 6 x 732 7 х 622 Does 6х7 = 7 х 6?” Does 

9х5-5х92 If a and b stand for any two numbers, 

then ахь = Ь ха. This is called the commutative 

principle for multiplication. Tell what this principle means. 


3. If you forget the answer to 7 Х 8, reverse the numbers and 
try 8 x 7. If you know that 8 X 7 = 56, the commutative 
principle tells you that 7 X 8 = 56. What related fact can 


help you if you forget 9X 67 5х8? 7x9? тх 4? 
р 3 6x9-54 8х5=40 9х7-63 4x7=28 
4. It is easy to multiply 0 by any number. 4 x 0 = 0, because 


0-0-0-0-0 What is 3 х0? 7x0? 2x 070 
0 x 420 If n stands for any number, then n X 0 = 0. 
Tell what n X 0 = 0 means. What does 0 х n equal? 0 


5. It is also easy to multiply 1 by any number. 4 x 1 = 4, 
because 1-1-41-1-4. What is З х 173 8x 1?8 
If n stands for any number, then n X 1 = n. Tell what 
n X 1 = n means in words. What does 1 X n equal? п 


6. You can find the product 4 X 2 X 3 in these two ways: 
(4% 2)x8=8X3=24 
4х (2х8) = 4х6 = 24 


You see that the way that you group these three numbers 

when you multiply them does not affect your answer. Find 

each of these products by grouping the numbers two ways:See 
2008568. . 1x8x2. eee х4 ш x2 “ЗЭ 


7. If a, b, and с stand for any three numbers, then 
(ax b) Хе= ах (Ь х є). This is called the associative 
principle for multiplication. Tell what this principle means. 
Write each of these products two ways with parentheses:See Guide. 
gx 6x Т box 8 2 8: XLS Поа XT 

Make a multiplication chart as suggested in the Guide. Find products in it 
which illustrate the commutative principle. Also illustrate the associative 
16 principle, using small factors. For example, 3x2x4. 


Point out that the distributive principle can sometimes be used to make 


it easier to find a product. 


8. Sometimes the commutative and associative principles can 
be used to make it easy to find a product. For example, 


4 X 7 X.5 can be found in this way: 


associat S M 1 ative assoc i e assoc г е 
ФХ(ХЭ-4Х(5х9)-(4Х5)Х7-20ХТ- 140 
Tell where the commutative and associative principles 


are used in the above work. 


9. You have learned to find 3 x (4 + 7) by doing the work 


inside the parentheses first as shown below: 
8х (4+7 =8 х 11 = 33 
You ean also find 3 x (4 + 7) this way: 
3 xX (4 +7) = (3 х 4) + (8 X 7) = 12 + 21 = 33 


Each number in the sum that is inside the parentheses is 
multiplied by 3, and then these products are added. Find 


each of these in two ways: See Guide for work. 


2 X (3 + 4) 14 4 x (2 +7) 36 8 x (6+ 3) 7 


9 


10. If a, b, and с stand for any three numbers, then 
a X (b + c) = (a X b) + (а х е). This is called the dis- 
tributive principle. Both addition and multiplication are 
involved in this principle. Rewrite each of the following 
with parentheses to illustrate the distributive principle. Find 


the value of each in two ways. see Guide for work. 


7 X (4+ 8) s4 9 X (2+ 5) вз 6 x (8 + 9) 10214 X (2 + 5) 


11. When you multiply 12 by 4, as on the right, you are 
using the distributive principle, for you really multiply 
2 by 4 and 10 by 4 and then add these products. The 
distributive principle allows you to do this because: 


12 
4 


48 


4 X 12 = 4 X (10 + 2) = (4 x 10) + (4 X 2) = 40 + 8 = 48. 


12. Explain how you are using the distributive principle 
when you do the multiplication example on the right. 


5x17 = 5х(10+7) = (5x 10) + (5x T) = 50+35=85 


3Х4-4х3 
j 6X72 7x6 
ахь = bxa 
CEs 


Review multiplication of large numbers, terms used in multiplication, 


and checking. In discussing ex. 1, emphasize reasons for placement of 


Multiplication partial products. 


1. In the example at the right, Check 
when you multiply 372 by 8, ^ 475 Multiplicand 248 
the 6 of 2976 comes under the 248 Multiplier 372 
8 by which you multiply. Also, 29758) Partial 496 
the last 8 of 1488 comes under 1488 | roduc, 1736 
the 4 by whieh you multiply; 744 18 744 


and the last 4 of 744 comes 92256 Product 92256 
under the 2 by which УОП Be sure pupils understand that 
multiply. “8,” “4,” and “2” are 8 ones, 4 tens, 2 hundreds. 
You сап check a multiplication example by going over the 
work carefully; you can also interchange the multiplicand 


and the multiplier and multiply again, as shown above. 
Е E ss Emphasize. 
2. Numbers which are multiplied together are called datore 


of their product. 7 and 8 are factors of 56. 2, 3, and 5 are 
factors of 30. 372 and 248 are factors of 92,256. 


3. You have learned that you ean multiply a number by 10 

by writing 0 after it. Also, you can multiply a number by 

100 by writing 00 after it. Multiply these numbers by 10: 

67, 28, 92, 41,4 117, 234, 5679,, 28,504. 285,040 
р, 280 920 410! 1170 20. 56, 79 

ultiply these numbers by : 41, 9, pe E 14,897.1, 489, 700 
5. Study the work in these шийр rca ton examp Bee Then 


check by interchanging the multiplicand and the multiplier: 


> 


347 596 218 807 

E _109 740 403 

694 5364 8720 2421 
2082 596 1526 3228 
21514 64964 161320 325221 


Multiply. Check by interchanging the factors: 
6. 68 x 19513, 260 312 х 869271, 128410 x 874358, 340537 х 807433, 359 
7. 75 х 20915,675 524 x 583305, 492 903 x 903815, 409365 х 784286, 160 
8. 94 x 63059, 220 490 х 671328, 790231 х 463 106, 953907 x 583528, 781 
9. 87 x 64756, 289 204 x 729148, 716 680 x 802 545,360438 x 483 211, 554 

More Practice. See @ on page 326. use for reteaching. 

After discussing ex. 1-3, have different pupils explain partial products in 


ех. 4. Be sure they know what the second partial products are in the second 
and fourth examples, and why these partial products are not shown. 


If pupils seem to have difficulty, suggest that they supply numbers for 
each problem, solve it, then tell in general terms what they did. Point 


mh хэ у problems have more Problems without Numbers 
1. You know the cost of each different article you purchased 
on a shopping trip and the amount of money you had before 
you started to shop. How can you find the amount of money 


you should have left? Add the cost of the articles; then subtract 
the sum from the amount you had at first. 


2. You know the number of gallons of gasoline you buy at one 
time and the cost of it per gallon. How can you find the 
eost of all the gasoline? Multiply 


3. You know how long it takes you to type one page of a book 
report. How ean you find how long it will take you to type 
a report of several pages? Multiply 


4. You know the number of yards of ribbon in a full roll and 
the cost of the roll. How can you find the cost of the ribbon 
per yard? Divide 


5. You know the amount of your allowance each week. How 
can you find your allowance for a year? Multiply 


6. You know the number of tickets your class should sell and 
the number of pupils in the class. How can you find the 
number of tickets each pupil should sell? Divide 


7. You know the number of pupils in each class in Lincoln 
School this year. How can you find the total number of 
pupils in the school? Add 


8. You know the number of newspapers 
you sold each day last week except 
Sunday. You also know that you 
sold a different number of papers each 
day. How can you find the average 


number of papers sold per day? 
Add all the numbers; then divide by 6. 


9. You know the cost of a dog that you 
wish to buy and also how many dol- 
lars you have saved to buy it. If you 
do not have the entire amount of 
money, how can you find how much 


more you need? Subtract 
Give pupils opportunity to explain answers, 
giving reasons for processes chosen. Let 


pupils suggest “sensible” numbers for class 19 
to use to find numerical answers. 


20 


Revie 


Problems 


4. 


9. 


эн problem solving involving multiplication. See Guide. 


The high school printed 580 tickets for the school play. If 
the tickets are sold at $.35 each, how much money will the 
high school collect from the sale of the tickets?$203. 00 


. One kind of airplane can fly 13 mi. on each gallon of gaso- 


line. How far can such an airplane fly on 150 gal.?1950 mi. 


. Mr. Jackson wants to plant peach trees in a field which 


he has just bought. He figures that he can plant 18 rows 
with 24 trees in each row. How many peach trees will Mr. 
Jackson need to buy?:32 


Bill wants to know the air distance from his home to Chi- 
cago. It takes a plane 33 hr. to make the trip, traveling 
at an average speed of 220 mi. per hour. About how far is 
it from Bill’s home to Chicago?770 mi. 


. Mrs. James bought 3 Ib. of meat at 5.55 a pound and 1 doz. 


eggs at $.68 a dozen. How much was her bill?$1.99 


. It costs Mr. Gray an average of 5.08 a mile to operate his 


car. On a recent trip he drove 1465 mi. How much did it 
cost to operate the car on this trip?$117.20 


. Mr. King paid $2460 for an automobile two years ago. This 


year he sold it for i less than he paid for it. How much 
did Mr. King get for his car? $1845 


In one year Maine produced 64,500,000 bu. of potatoes. 
New Jersey produced about + as many. About how many 


bushels of potatoes did New Jersey produce that year 
12, 900, 000. 
A bushel of potatoes weighs 60 lb. How many 100-pound 


bags can a farmer fill if he has 250 bu. of potatoes? 150 


After prelesson activity, have pupils complete problems. Instruct 
them to read problems carefully to determine what facts are known, what 
the problem asks, what process to use, and how the problem should be 
written. in numerical form. 


Test pupils’ mastery of division facts (see in Guide suggestions for 
е 47. 
The 90 Division Facts 


This is a test on the division facts. You should be able to give all 
the quotients orally within 3 mins 


6 2 8 

1. 28 8)0 4)8 4)24 7)14 2)16 
2 1 0 7 5 7 

2. 172 6)6 1)0 7)49 3)15 6)42 


0 9 8 
з. 3)0 1)9 6)48 
2 1 9 
4. 2)4 4)4 7)63 
5 0 5 
5. 1)5 2)0 5)25 
3 8 4 
6. 3)9 78 9)36 
1 0 9 
7. 9)9 4)0 2)18 
0 1 2 
8. 5)0 5)5 8)16 


9. 1)7 90 9763 
о. 578 33 2m 
11. 173 2)6 535 
12. 7)7 8)8 432 
13. 3)6 7)6 848 
14. 2)2 Dé 7)35 
15. 153 Di 545 


То the Teacher. See the suggestions on 
the fundamental division facts. 
Urge pupils to practice on facts 


wonn ЧА зоба) and note furthe peak esses, } 
drill on related multiplication aÑ 81151015 


TEDRE, ts oN с; 


Give pupils oral practice in relating division and multiplication facts. 
Have them identify the divisor as the known factor and the quotient as 
Relating Division to Multiplication the unknown factor. 


1. If you forget the answer to the division fact 9)63, ask your- 
self this question: “How many 9’s make 63?" If you know 
that seven 9's make 63, this tells you that 9)63 is 7. How 
should you think if you forget 8)48? 6)54? 7)56? See Guide. 

2. The relationship between a division fact and a multiplication 
fact can be expressed this way. If you let the letter y repre- 
sent the number you get when you divide 18 by 3, then 
18 + 3 = yand y X 3 = 18. You can see that y is 6 because 
6х3 = 18. S018— 3 = 6. Tell what y is in these: 
yX2=147 y X6—42" 5xy=45 9 Тху = 28 4 
4+2=y 1 42+6=y 7 45+5=y9 28-1 

3. You can use division to find an unknown factor of a number. 
If you know that one of two factors which have the product 
85 is 7, then the division fact 7)35 tells you that the other 
factor is 5. Find the unknown factor: Stress. 
дт 87 See Se = 12 OT 56. 8; = OT... 4509.36 

4. You know that 0 — 3 = 0. Give an illustration to show 
that 0 is a reasonable answer for 0 + 3. Does this answer 
check, using the related multiplication fact 0 x 3 = 0? Yes 
What is 0 + 7? 00 + 2? 011 n stands for any number 
other than 0, then 0 + n = 0. 

5. You know that 5 + 1 = 5. What is the related multiplica- 

-— ,tion fact? , What is 3 + 1? 37 + 1? "If n stands for any 
number, then n + 1 = n. Tell what n + 1 = р means. 

6. What is 4 + 4? 08 + 8703+ 820 If n stands for any 
number other than 0, then n +n = 1. 


ll 
te 
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Uneven Division Facts 


Divide mentally. Give only the quotient and the amount left over. 
For example, in 3) say only “5 and P 
ЇР, Нэг "a У on, Се 282 


182 984 
1. 375, 6731, 413. 2)19.. 410. 323. 5749, 
2. SI 5)43,.. 2717, 3714 1 531... 919,» 21. 


з. 03. 2)15, 5)24 “ЭМЭ, 6038 43029 . 7037 


For convenience, answers are written| “5 R1" instead of “5 and 1 over." 


Review division with 1-figure divisors, checking, and terms used 
in division. 
Division with One-Figure Divisors 


1. In division with one-figure divisors you can do the work by 
writing all the steps in the long form, as shown below at A, 
or you ean do the steps mentally and write only the answer, 
as shown below at B. If you can get the answers quickly and 
aecurately by using the short form, it will save you time; 
but if you make mistakes, it is better to use the long form. 


A. Long Form Check B. Short Form 
850 Quotient 850 850 84 
Divisor 7) 5954 Dividend 7 7)5954 
56. 5950 
35 4 
35. 5954 
4 Remainder 


2. In division, the number that you divide is called the divi- 
dend, the number by which you divide is the divisor, and 
the answer is the quotient. If there is a number left over, 


it is called the remainder.Give pupils practice in identifying 
Sion examples, 


3. On 5 days last week Mr. ‘Westfield drove his automobile 
1100 mi. on business. Find the average number of miles he 
drove his ear per day. 220 

4. Food for her family last week cost Mrs. Chase $22.05 all 
together. What was the average cost of the food per day? $2. 15 


Divide ana check by тачи: Stress checking. 


R5 4311 1039 R2 6105 

5. 879179 976642 2) 8634 5)35197 7)42735 
2086 792 R5 1024 5921 9486 

6. 4) 8344 7) 5549 9)9216 8)47416 3)28458 
627 842 R3 1205 9317 4009 

7. 9)5643 5)4213 7) 8435 4)37268 8)32072 
834 2958 R1 1097 . R5 6003 R5 8134 

8. 7) 5838 2)5917 9)9878 8)48029 6) 52404 
3007 _ R2 1561 1168 6930 R3 4591 


9. 3)9023 5)7835 8)9344 6)41583 4)18364 


More Practice. See [6] on page 327. 

In discussing ex. 1, be sure pupils understand reasons for placement of 
quotient figures (place value of dividend), and why remainder must be 
smaller than divisor. Encourage pupils to use short form for small 23 
divisors. 


24 


Try to retain the element of guided learning by letting pupils discover 
the generalizations through group exploration. 
Casting Out Nines 


1. You can tell without dividing that the remainder will be 0 
if you divide 764 by 2, because you know that all even num- 
bers are exactly divisible by 2. What is the remainder if 
764 is divided by 3? фу 4? фу 5? Фу 7? Юу 9? 8 

2. Find the remainders when these numbers are divided by 5: 
544 644 122 850 911 87,619 + 564,962 : 
Did you have to do each division to find the remainder? 


3. Divide these numbers by 9 and study the remainders: 
10 1 100 1 1000 1 20 2 200 2 30 3 800 3 310 4 320 5 330 6 
Can you see a relationship between a remainder and the 
figures or digits in the number which was divided? 


4. When 221 is divided by 9 the quotient is 24 and the remainder 
is 5. So 221 = (24 x 9) + 5. You see that 221 containss 
24 nines. If all the 9's are “cast out” of 221 the remainder 
or residue is 5. Cast out the 9's; observe the residues: 
21 з 12 з 85 8 53 в 180 810 1247 142 т 4217 2147 


5. When the 95 are cast out of 32 the residue is 5. The sum 
of the digits 8 and 2 is also 5. You can find the residue 
without dividing by adding the digits in the number. Find 
the residues after the 9’s are cast out of these numbers by 
adding the digits of each number. Then check each residue. 
23 5 34 т 718 128 6 233 в 4138 5016 610 т 2131 7 


6. The sum of the digits in 835 is 16, which is greater than 9. 
If you add the digits in 16 you get 7, which is the residue 
after all the 9’s are cast out of 835. Cast out the 9’s: 

74 2 84 98 в 1574 488 6 28815 8678 2 


7. The sum of the digits in 992 is 20. The sum of the digits 

in 20 is 2. So the residue is 2 if the 9’s are cast out of 992. 

You ean get the residue 2 immediately if you skip the two 

nines when finding the sum of the digits in 992. When 

casting out nines you can skip any digit which is 9 or any 

group of digits which has a sum of 9. Cast out the 95: 

191 2 9213 71632 5 2755 29/998 12120535 869109. 1 | 
After ex. 7, return to ex. 6 and try casting out 9's as you add the digits. | 
Sometimes one digit can be broken into a sum of two digits to give a 9. 107 
74 you can think 7 + 2 + 2 and cast out the 7 + 2, leaving a residue of 2. | 


In using casting out 975 to check addition and multiplication, you do 
the same operations with the residues that you did with the numbers. 


Using Casting Out 9’s for Checking 


You will usually check column addition by adding down after you have 
first added up. However, it is interesting to check addition by casting 
out 975 in this way: 


1. Cast the 9’s out of each addend. The 9's Check 
residues are called the check numbers 33} 6 
of the addends and are 6, 5, 2 and 4. 788 5 

2. Add the check numbers of the addends, 371 2 
which gives 17. Then cast the 9’s out _967 (8) Уул (8) 
of 17, which gives 8. Write 8 in pa- 2357 17 
rentheses. This is the final check 
number. 

3. Cast the 9’s out of 2357, which gives a residue of 8. This 


is the check number of the sum. Since this is the same 
as the final check number, the work is considered correct. 


You can easily and quickly check multiplication by casting out 9’s as 
shown below: 


4. Cast the 9’s out of 1532, which gives 9's Check 
a residue of 2. This is the check 1532 2 
number of the multiplicand. 375 6 

5. Cast the 98 out of 375. This gives 7660 12 (3) 
6 for the check number of the mul- 10724 
чоне sem 

6. Multiply the check number 2 by the 
check number 6, whieh gives 12. Then cast the 9's out. of 
12, which gives 3. This is the final check number. 

7. Cast the 9's out of 574,500, which gives 3. This is the check 


ipi RE E таву 87 749 x 398 635 5 58324. 
2-2) X542 803 x 495 X 403 „716, 138 
9. 154 x 943 253 x 915 357 x 679 273 x 6506 

455, 794 6, 456 88, 96 5, 774,442 

10. 653 x 698 546 x 836 179 x 497 703 x 8214 


number of the product. Since this is the same as the final 
check number in step 3, the work is considered correct. When 
the final check numbers are not the same the work is wrong. 


Remember that there are some errors which this check will not detect, 


but all correct answers will check by casting out 9's, See page 
and the Guide for some of the errors which will not be detected. 
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More about Casting Out 975 


1. Study these examples carefully: 


A. B. C. 

338 5 267 6 4253 5 
247 4 129546 1078 7 
2366 20 (2) 2403 6 (0) 34024 35 (8) 
1552 1335 29771 

676 ‚267 4253 

85486 (4) 42453 (0) 757034 (8) 


2. The final check numbers їп A above do not agree. This 
shows that the work is incorrect. Try to find the mistakes 


and correct them. \ Then check your work. See Guide. 
See Guide, 


3. In B the check numbers are both 9; in such cases you “cast 
out" the 9, which leaves 0. So the final check number is 
called 0. The largest check number you can have is 8. 


4. If you have studied the work in C carefully, you find that 
it is incorrect although the final check numbers agree. You 
see that the error is not in the multiplication but in the mis- 
placing of the partial product, 4258: you see that 4258 is 
written one place too far to the right. This gives the wrong 
product, but the check of 9’s did not detect this error. 
Whenever a partial product is misplaced, the check of 9’s 
will not detect the error, so it is important to see that each 
partial product is in the right place before casting out 9’s. 
See Guide for corrected work. 


Multiply. ее an work gi casting out 955: 


‚910 3,270,348 8,570, 429 

5. 65 х 738 457 х 613 428 х 7641 2097 х 4087 
63,648 151,682 5,576,627 28,738, 362 

6. 78 х 816 298 х 509 679 х 8213 3841 х 7482 
28, 952 260, 700 800, 935 5,892,306 

7. 94x 308, 316 х 825 205 х 3907 5186 х 6921 
234 479, 576 534, 285 14, 102, 000 

8. 38 х 243 604 x 794 383 x 1395 2750 x 5128 
22,356 338, 724 856, 128 43,947, 516 

9. 54x 414 582 х 582 416 х 2058 6239 х 7044 


Use for remedial work in multiplica- 
More Practice. See o on page 826, tion and checking, In discussing ex. 
emphasize that when partial products are misplaced, check of 9's will not 
disclose this error. Therefore, have pupils check placement of their partial 
products before using check of 9's, 
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Reteach division with 2-figure divisors ending in 1 to 5, where Rule 
I is used. See Guide for discussion of long division. 
Division with Two-Figure Divisors 


1. Problem Mr. Hall drove his саг 5175 mi. in 25 da. How 
many miles, on the average, did he drive per day?207 


Explanation The first partial dividend is 


51. То estimate the first quotient figure, 207 ск 
divide 5 by 2. This gives 2, which you write 9 5175 207 
Ask the over the 1 of 51. Multiply 25 by 2, which А ty 25 
reason gives 50. Subtract 50 from 51, which gives 5175 1035 
a remainder of 1. Since 1 is less than the 175 414 
divisor, the quotient 2 is right. Bring down — 5175 


1, which makes the next partial dividend 
17. 17 is less than 25, so the next quotient figure is 0. 

Bring down 5, which gives 175 as the next partial dividend. 
Divide 17 by 2, which gives 8 as the next quotient figure. But 
when you multiply 25 by 8 you get 200, which is too large to be 
subtracted from 175. Try 7. Why is 7 right? 

Mr. Hall drove an average of 207 mi. per day. To check the 
work, multiply 207 by 25. The result should equal the dividend. 
Since the product is 5175, the quotient is correct. 

Emphasize Rule I 

When a two-figure divisor ends in 1, 2, 3, 4, or 5, 

divide by the first figure of the divisor to estimate 
each figure of the quotient. 


 өөнөөааааааааааачаааааааааааааа 884 854 84888888888888:8а8йа 8 й ай свөсөөө 
Remind pupils that when checking, remainder must be added after 


Divide and check: multiplying quotient by divisor. 
55. 85- 


59 85 361 213 

2. 32) 1765 22) 1303 85)31195 54) 11502 
326 84 185 Ril 315 813 

3. 24)7824 23) 1932 62) 48681 81)30388 
89 67 R11 296 R16 605 R22 

4. 63) 5607 51)3428 45)13336 43) 26037 

89. 308. R5 840 RT 998 

5. 25)2225 32) 9861 33) 27727 41)40918 
638 406 R13 


92 54 

6. 44) 4048 35)1890 71)45298 64) 25997 

Have pupils explain placement of quotient figures (place value) in ex. 2-6. 
More Practice. See Ө on page 827.In ex. 1, emphasize the 5 steps 
necessary for finding each quotient figure (in particular, comparison step). 
Be sure pupils understand that *51" is 51 hundreds; therefore, *2" is in 
hundreds place. Do same for other quotient figures. 
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Give quick oral review, particularly on measures taught in 
Oral Review previous grades. 


Count 7’s from 4 to 60; “from 109 to 172." 2) ууд, 11, 18, 25, 32, 39, 
4 :53, 60: a x: 116, 1990 130, 137, 144, 151, 158, 165, 172 


2. Count by 8 's from 3 to 99:1from 110 to 182. (2) (23, 11, 19, 27,35,4 
Д 59,67, - 83,91, 99; (2) 110, 118, 126, 134, 142, 150, 158, 166, 174, 182 


Count Бу 9’s from 7 to 88;(bfrom 152 to 224, (2) (1)7, 16, 25, 24, 43,54 
M 79, 88; (2) 152, 161, 170, 179, 188, 197, 206 215, 224 


2) 
Add 6 to each number. (1Add 7; на 8; add 9: (4) 


(1), (2) 49, 3,34 63 94,95 101, 102 68, 69 
(3), (4M. 432 59, 0227; 35, 3656 ва, ‚5588 96, 979510 103, ofi. 8339 47, 4862 7 
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2,53 3, 64 ) ло 
5. 94 102, 1088 EX Taas ius 79 87,8822 30, 3146 54,5557 83. 6683 | 


6. How many dollars and cents are there in 8 quarters, 6 dimes, 
10 nickels, and 13 pennies? $3.23 


7. Find the sum of 8, 8, 2, 6, 9, 5, 4, 8, 1, and 7.53 
8. How much change do you get from a half dollar if you spend 
37¢? 2 you spend 244? 3264 
4 
9. How much change do you get from 1 dollar if you buy 2 
notebooks at 19¢ each? $.62 
10. How many 4-cent apples can you buy with a quarter? 6, 1cent over 
11. Find the cost of 2 movie tickets at 296 each. 58e 


Pupils who do poorly on ex. 12-20 should refer to "Tables of Reference, 
Tell what number should be put in egch space: page 342. 


12. 1ft. = 12, in. біп. =. 2. ft. 5gal. =. qt. 
13. 1 ті. = 5280 ft. 8qt. = . 16 pt. 45 min. = ..4 hr. 
Wi lyd: = <>. fü ilb = .8. ол. 15sec. = 4 тіп 
15. llb. = 25. о, 2pk.=.!8qt. 2002. = J. lb. 
уа. ои. = ару PRU mo. 
ТАЕ i most. = E gal 15рк. = 20 qt. 
18. 2wk. = . М da. 41b. 25415702: 3tons — $000]b, 
19. iyd. =. 18 in. 3hr. = . 80min. 2min. = .120 sec. 
20. 4hr. = .39min. yr. = ..6 mo. lmi = 2640 ft, 


To the Teacher. Caution pupils never to write in their books to fill in blank spaces. 
First have pupils count by 7's, 875, and 9's by beginning with number 
itself. Then do ex. 1-3, You might conduct this review as quiz program, 
letting different pupils act as quizmaster. 


Reteach division with 2-figure divisors ending in 6 to 9, when Rule II is 
used. More about Long Division 


1. Problem Last month Mr. West took in $1277.25 from the 
sale of 39-cent books. How many books did he sell at this 
price? 3275 


Explanation First write $1277.25 as 127725¢. 


Since the first figure of 39 is 3, use 4 as the 3275 
trial divisor. You may do this because 39 is almost 39) 127725 
40. To find the first quotient figure, think, “12 + 4 117 
= 3.” Using 3 as the quotient, you get the re- 107 


mainder 10, which is less than the divisor. So 3 is 78 


the right quotient figure. 292 
Tell how you obtain 2 and 7 as the next quo- 273 
tient figures. 195 

For the last quotient figure think, “There are 195 


four 4’s in 19.” Using 4 as the quotient, you get 
a remainder of 39, which is equal to the divisor. 
This shows that the quotient figure should be 5 instead of 4, 
since the remainder 39 will contain 39 one more time. The quotient 
is 3275. Mr. West sold 3275 books. 
sia Rule 18 ... ... ТТЛ ЛЫ 
When a two-figure divisor ends in 6, 7, 8, or 9, 
divide by 1 more than the first figure of the divisor 
to estimate each figure of the quotient. 


Divide and check: Stress checking of each example. 


2. 
3. 
4. 
5. 
6. 
7. 


24,889 -- 46 541 83 


89,275 + 28 3188 Ril 


32,676 -+ 37 883 R5 


19,973 + 26 168 R5 


67,392 + 39 1728 


169,296 + 48 3527 
381,017 + 79 4823 
625,350 + 669475 
253,518 + 87 2914 
124,166 + 49 2534 


47,927 + 78614 R353 383,496 + 57 6728 


132,300 + 284725 
571,444 + 767519 
324,336 + 873728 
279,794 + 377562 
439,756 + 587582 
171,028 + 463718 


More Practice. See © оп раре 827. Use to reinforce skill. 

Discuss ех. 1 thoroughly with pupils, emphasizing reasons for proper place- 
ment of quotient figures (place value). Be sure pupils know why 127 thou- 
sands is first partial dividend. Have different pupils explain some 
quotients in ex. 2-1. 29 
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Present more division practice for those who need it. 


Problems and Practice 


Jack is trying to save $50.00 for a 
new bicycle. He can save 75¢ a 
week. So far he has $37.25 toward 
the $50.00. In how many more 
weeks can he save the rest of the 
money? 17 


Our class party cost $13.16 all to- 
gether. The 28 pupils in the class 
shared the cost equally. How much 
was each one’s share of the cost? $.47 


3. Last Saturday Ann drove to Fairfield with her father. The 
round-trip distance was 287 mi. They went this distance in 
6 hr. of driving. What was their average speed in miles per 
hour on the round trip? 394 


4. From 8:30 A.M. until 1:30 p.m. Miss Black drove her car 
190 mi. What was Miss Black’s average speed in miles per 


hour? 38 
Remind pupils that a figure 


Divide and check your work: 
5. 6789 + 73 93 
6. 4355 + 13 335 
7. 9936 + 69 144 
8. 7047 + 81 87 
9. 4420 + 68 65 
10. 6950 + 27 257 R11 
11. 6090 + 42 145 
12. 9430 - 46 205 
13. 7366 + 58 127 
14. 9247 + 36 556 R31 
15. 8910 + 15 594 


must be put in the quotient every time a 
figure is brought down from the dividend. 


24,272 -- 37 656 34,272 + 68 504 
22,011 = 33 661 35,073 + 87 402 R12 
10,203 + 19 537 52,075 -- 75 694 R25 
24,615 + 45 547 11,381 -- 17 669 R8 
29,463 -- 61 483 20,646 + 93 222 
51,716 + 92 562 R12 57,104 - 86 664 
11,921 + 18 662 R5 20,458 + 53 386 
25,380 + 54 470 11,487 + 21 547 
59,696 + 82 728 12,530 + 14 895 
32,487 - 49 663 18,408 + 26 708 


68,835 + 74 930 R15 36,144 + 48 753 


Do ex. 1-4 orally with pupils. Assign part of ex. 5-15 to half of the class. 
remaining examples to the other half. Group pupils who have difficulties to 


determine causes (estimating 
figures, etc.). 


quotients, knowledge of facts, placement of 


Review tests of divisibility and use them in changing fractions to 
lowest terms. 


Tests of Divisibility 


In long division, remainders are often used to give fractions in 
the quotients. To change these fractions to lowest terms, the tests 
of divisibility given below will be helpful. These tests are quick 
ways to find out whether a number is exactly divisible by 2, 3, 
5, or 9 without actually dividing. P"5h35:4. 


1. A number is divisible by 3 if the sum of its digits is divisible by 3. 
342 is divisible by 3 because 3 + 4 + 2 = 9, and 9 is divis- 
ible by 3. 521 is not divisible by 3 because 5-2-1-58, 
and 8 is not divisible by 3. 

2. А number is divisible by 9 if the sum of its digits is divisible by 9. 
3456 is divisible by 9 because 3 + 4 + 5 + 6 = 18, and 18 
is divisible by 9. 882 is also divisible by 9. 2135 is not divis- 
ible by 9 because 2 + 1 + 3 + 5 = 11, and 11 is not divisible 
by 9. 

3. A number is divisible by 2 if it ends in 0, 2, 4, 6, or 8. 

528 is divisible by 2 because it ends in 8; but 637 is not divis- 
ible by 2 because it ends in 7. 


4. A number is divisible by 5 if it ends in О or 5: 
265 and 320 each are divisible by 5, but 214 and 321 are not. 


5. Change 23$ to lowest terms. 
Rule 3 above shows that 2 will exactly divide зза _ 117 _ 13 


‘both 234 and 828. Dividing both terms of 52 = 414 = 46 
234 by 2, you get 314. Rule 2 shows that 9 will exactly 
divide both 117 and 414. Dividing both terms of 344 by 9, 


you get 22. Is 46 in its lowest terms? ї°5 


Change to lowest terms, using the tests of divisibility: 


6, 452 221 ле 38 Ni 25 $í 2255 лә 3 1296 8 

» 75 5 543 в7 29 180 4 165 315 7 504 8 1458 9 
42:18:12 аз 25 84.1 a5 3 108 3 270 9 243.9 1260 4 

7 48 px. „45. де 270 243 

* 57 19 72 З 796 8 120 8 144 4 324 6 297 11 2205 1 

8 sa $ 922 5 во 2 23413 128 16 162 6 2322 23 

590 5 48 3 72 6 150 5 288 16 168 21 351 13 4158 71 


Pupils should be urged to memorize rules after understanding is assured, 
Demonstrate these rules with other examples also. In ex. 6-8 have pupils 
tell which rules apply and why. 31 


Reteach division with 3-figure divisors (pages 32-33). In discussing ex. |, 
be sure pupils understand why “7” in the quotient is written over “3” in 
Three-Figure Divisors the dividend (since 2553 ones were divided). 


1, Problem An airplane averages 845 mi. an hour. How many 
hours should it take to travel a distance of 2553 mi.? т? 


Explanation To estimate the quotient fig- 


ure, divide 25 by 3. This gives 8 as the 7138-72 
quotient figure. When you multiply 845 345)2553 
by 8, you get 2760, which is more than 2415 
2553. Try 7 as the quotient figure. Multi- 138 


ply 845 by 7, which gives 2415. Subtract 
2415 from 2553. This gives a remainder of 138. Why is 7 cor- 
rect? Write 138 over the divisor, and change the fraction to low- 
est terms. The quotient is 72, so 72 hr. are needed for the trip. 
Check by multiplying 345 by 7 and adding 188. 
а СЭ 26341: diee жыйна. Айлы ы лньхчлллайнээа 
When the second figure of the divisor is 1, 2, 3, 4, 
or 5, divide by the first figure of the divisor to 
estimate each quotient figure. 


Remind pupils to use divisibility tests in changing fractions in quotients 
Divide and cheek your work: E. lowest terms. 11 
19675 


2. 504 4725; 716788784 325722750 954)187182 


871 628 

3. 2561780, 540 тэн IDEE 03 509)319552 
259 

4. 225 zo 354)33984 248779592 627) 162393 


2185 22155 
5. 412)9888 837) 22698 741 55575, 819) 181035 


2435 
6. 338) 8450 f 429)24882 До 406)238728 
315 351 
J£. 252)7920' 608) 23712 238 50590 437) 153387 
Emphasize comparison step and the reason for the remainder’s being smaller 
More Practice. See on page 828. than the divisor. 


More Work in Long Division 


1. Problem Last month it cost the Star Radio Company 
$26,048.50 to make 765 automobile radio sets. Find the com- 
pany’s average cost per radio set. $34.05 
Explanation Since the second figure of 765 $34.05 
is 6, divide by 8, instead of 7, to estimate 765) $26048.50 
each quotient figure. You divide by 8 be- 2295 


cause 765 is nearer to 800 than it is to 700. 3098 
Think, “There are three 85 in 26." Write 3060 
3 in the quotient. Then multiply 765 by 3 38 50 
and subtraet the product from 2604. This 38 25 
leaves 309, which is less than 765. TET 


To find the second quotient figure, divide 
30 by 8. The quotient is 3. Multiply 765 by 3, which gives 
2995. Subtract 2295 from 3098, which gives 803; 803 is larger 
than 765. This shows that 3 is too small for the quotient figure. 
Try 4. Why is 4 right? 

Tell how to finish the work. The answer is $34.05 with a re- 
mainder of $.25. The cost per set was about $34.05. 


Enphasize Rule II 
: When the second figure of the divisor is 6, 7, 8, 
or 9, divide by 1 more than the first figure of the 
divisor to estimate each quotient figure. 


яааааааааааааанн 


ч ашин еер ТЕО аас Нива зни Че нез анаеъвев вобокеекарапе нетачна еси 


Do ex. 2 with pupils. If there аге no questions, assign ex. 3-6 as 


Divide. Check the work by multiplying: independent work. 
526 982 $ 20.73 


87 
2. 37)19462 76)74632 188) 16356 269) $5576.37 
860 R12 609 R560 2.07 R$1.38 
3. 58)49892 47) 28623 672) 23408 894) $1851.96 


2457 1847 408 9,00 R$1. 04 
4. 26)63882 19) 35093 199) 81192 376) $3385.04 

451 1243 R24 136 6.0 
5. 68) 30668 27) 33585 293) 39848 582) $3532.74 


2038 25 R28 0 R63¢ 
6. 39)79482 46) 33378 461) 26738 396) $3525.03 


More Practice. See Ф on page 328. Use for remedial work. 

Discuss ex. 1 carefully with pupils, stressing proper placement of quotient 
figures and reasons for placement (dividing tens gives tens, and so on). 
Observe pupils as they do ex. 3-6 to note difficulties and determine 33 
causes. 


Review and reteach two types of problems with averages. 


The School Play 


1. Problen The Hudson Junior High School put on a play 
which was given three times last week. They sold 472 tickets 
for the first performance, 425 tickets for the second, and 383 
tickets for the third. Find the average number 


of tickets sold per performance. 427 472 
Explanation To find the average, add the three 425 
numbers, which gives 1280. Then divide 1280 by 3; 383 
this gives 4262, or 427 to the nearest whole num- 3)1280_ 
ber. 427 is called the average of the three numbers. 4263 


2. Of all the tickets sold for the play, 683 tickets were sold in 
advance by 135 pupils. What was the average number of 
tickets sold per pupil? 5 
> In this problem the sum 683 is given, so there are no numbers 
to be added. Divide 683 by 135 to find the average: 


3. John was one of the actors in the play. On 4 days before 
the play was given he practiced his part as follows: 2 hr. the 
first day, 15 hr. the second day, 21 hr. the third day, and 
1 hr. the fourth day. What was the average number of hours 
John practiced per day? i 


Ex. 1 illustrates 2-step problem in averages (add first, then divide) 

and ex. 2 illustrates 1-8 ёр problem (sum is given, just divide). Be sure 
34 pupils understand difference between these types, and give more illustra- 

tions to emphasize this. 


Stress fact that answers must be sensible (see ex. 4). Give further 

practice in deciding when to round off answer. 

4. In ex. 1, the answer is 426% tickets; this is not a sensible 
answer since you cannot sell 3 of a ticket; for this reason the 
answer is rounded off to 427 tickets. In ex. 3, however, 
12 hr. is a sensible answer, so you keep the fraction instead 
of rounding off the number. 


5. Polly had a very important part in the play. On 5 days 
before the play she practiced these numbers of hours: 1$ hr., 
2 hr., 24 hr., 1 hr, 1 hr. Find the average number of hours 
she practiced per day. 13 


6. It was necessary to rent 4 costumes for the play. The charges 
for renting these costumes were $2.50 for John’s costume, 
$3.75 for Polly’s, $1.25 for Fred’s, and $3.50 for Mary’s. 
What was the average charge per costume? $2.75 


7. Last year 1170 tickets in all were sold for the school play 
and it was given on 3 different days. Find the average num- 


ber of tickets sold рег performance.390 
Have pupils make up problems illustrating the two types, 


where fraction is kept and where rounded off. 


Review division of all types and extend divisors to 4 figur 


Problems and Practice 


1. Last week 3568 persons paid $6255.50 to hear a young violin- 
ist. What was the average price of the tickets? $1.75 8511.50, or $1.75 
> The divisor in this problem has 4 figures. Follow the same 
rules that are used for 3-figure divisors. See pages 32 and 3 


Review Rules I and II before doing ex. 1 with te : 
2. On a 25-day trip the speedometer of Mr. Black’s car showed 


he had traveled 4775 mi. Find the average number of miles 
the car traveled per day. 191 


3. In the school store last month they took in $65.74 from the 
sale of 19-cent notebooks. How many notebooks did they 
sell at this price? 346 


4. The distance by air from New York to San Francisco is 
2568 mi. The distance by water, around Cape Horn, is 
15,348 mi. The distance by water is how many times as far 
as the distance by air? Give the answer to the nearest whole 
number. 5 R 2508, or 6 times 


Divide. Check your work by multiplying: Stress. 
R4 
5. 73) 22192 46) 24288 537) 20410 9486) 1735938 
1 219 R60 83 
6. 94) 13348 85) 18675 395) 18960 5609) 2709147 


R31 00 R15 

7. 82)57431 68) 33728 139)59492 4576) 2745615 
R7 9 R13 

8. 37)30599 24)18792 458) 23365 3724) 2305169 


Have pupils complete ex. 2-4. Then have volunteers explain solutions at 
board. If there are no apparent difficulties, assign ex, 5-8. Check 

36 pupils' work carefully and plan now for reteaching or specialized review 
as needed, 


Teach casting out 9's as a new check for long division (see Guide for 


discussion). A New Way to Check Division 
1. Division examples can also be (5) 
checked by casting out 95. (6) 563 
In the example at the right, 186)104735 (2) 9's Check 
first find the check numbers for .930 2 
186, 563, 17, and 104,735, as ie =n 
was done in checking multipli- —— 8 
cation. Then multiply the check qH - 
: 38 (2) 
number 5 (quotient) Бу the ^17 (8) 


2. 


check number 6 (divisor), which 
gives 30. Add to 30 the check 
number 8 (remainder); this gives 


Be sure pupils know why 2 is check 
number (3+8=11, 1+1=2). 


38, which has the check number 2. Since 2 is the same as 
the check number for the dividend, consider the work correct. 


Stu 


eir checks: 


Remind pupils that we continue to cast out until we have a 1-place check 
d; fully these examples and th 


y care number. 
(7) (8) 
(3) 457 9's Check (2) 953 9's Check 
75)34298 (8) 4 38) 35226 (0) 8 
300 3 332 2 
429 21 202 16 
375 E: 190 -3 
548 26 (8) 126 19 (1) 
525 114 
23 (5) 12 (3) 


The second example above does not check because the 
final check number 1 does not agree with the check number 
of the dividend, which is 0; so this example contains a mis- 


take. Correct the mistake and then see if the example checks. 
See Guide. 


Divide. Check by casting out 95: 

3. 12,775 -- 19 61287 327,940 -- 863 380 
254,645 + 334 16281317 
5. 55,300 +92 6018 333,326 + 406 821 161,550 + 718225 
6. 41,173 + 49 840R13 112,948 + 187 604 336,353 + 475 708R53 


Discuss ex. 1-2 carefully and have volunteers explain check in ex. 3. You 
might urge better students to investigate casting out 1158, 


305,312 + 329928 


4. 19,450 + 25 778 122,299 + 593 2068141 
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Give both oral and written practice on 
work retaught or reviewed in Chapter 1. 


Oral Practice 


1 2 
Divide each number Бу 5 Divide each by д 1 


1) 5 983 683 583 8 3R3 12 1R3 
(2) 1. 25481 488 33 583 28484 40684 183 60:0 8182 


282 11 3R4 18 3 7R1 1183 083 
2: 122 55981 19381 9015 15 283 366 58 9R4 3 ORS 


Divide mentally: 
21 


212 320 103 203 70 

3. 8) 168 4)848 2)640 5)515 3)609 7)490 
1 

4. 6)606 97549 3) 186 4)816 8) 568 6)120 


52 100 61 83 16 
5. 5)260 2)156 9)900 7)427 4) 332 5)380 
Find the answers: 
6. 7 4-9 4-8 24 2x 6x9 108....(5 3) 4:2. 4х (5 +4) 36 
7. 94647 22 8x7x2112 (6х6)-4 40 5 x (8 + 3) 55 
8. 54+84+8 21 9х2х7 16 (9x6)+862 6x(8+4) 72 


Find the unknown factor: 
9 8x.2.=72 :5.4х4-20 33.83 —249 КАН у 5 — 240 
10. 5x.6.230 .1.x9=9 8х.21 = 168 61 «7 = 427 


Written Practice Not all pupils need do all these exercises. 


11. Multiply by 245: 604, 937 280 1986 2753 
et 980 229,565 68, 600 486, 570 674, 485 

12. Multiply by 307: 289 670 405 3381 7926 
88,723 205,690 124, 335 1,037,9 Я ‚282 

13. Multiply Ьу 860: 127 941 665 8602. 3978. 


109,220 809,260 1,900 
14. Multiply by 179: 448 192 Pen БДР 394; 09? 


15. Divide by 250: 16,750 РЕ 979550 288 ДЫ 356,000 1424 


16. Divide by 294: 13,818 47 14,700 50 294,882 1003 
17. Divide by 315: 26,460 84 11,025 35 564,795 1793 
18. Divide Бу 567: 10,206 18 26,082 46 175,203 309 


Use oral practice to spot-check for class or individual weaknesses. If pupils 
have difficulties with ex. 11-18, try to determine causes through individual 
38 conferences. 


Review important problem patterns in division. Discuss problems with pupils 
ла have them explain why division is the process to be used. Then have 


pupils canplete solutions. More Problems 


1. It cost Mr. Green $348 to operate the family car last year. 
That was an average cost of how much per month? $29 


2. The 17 girls in the 4-H Club canned 153 jars of tomatoes. 
If they share the jars equally, how many jars will each girl 
receive?9 


3. Mr. James can drive about 18 mi. on each gallon of gasoline. 
He has to make a trip of 666 mi. About how many gallons 
of gasoline will he use on the trip? 37 


4. On a transcontinental trip an airplane covered 2405 mi. at 
an average speed of 481 mi. per hour. How many hours did 
it take to make the trip? 5 


5. After driving 80 min. Jack noticed that he had gone 18 mi. 
How many minutes did it take him to go 1 mi.? 15 


6. A passenger elevator that can carry a total load of 2250 1b. 
was allowed to carry not more than 15 people. What was 
the average weight allowed per person? 150 1b. 


7. If an airplane uses about 11 gal. of gasoline per mile and 
carries a load of 6000 gal. of gasoline, about how many miles 
can it travel? 4800 


8. Mrs. Ray bought some furniture for her new home for $495. 
If she pays $55 a month, how many months will it take her 
to pay for the furniture? 9 


9. Ann read that 8640 families living in Fairfield own their 
homes. There are 12,960 families in all who live in that 
town. What part of the families own their homes? 2 

Group for further work pupils who haye difficulty in recognizing 

patterns. Have others make up own problems 
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Present summary of work reviewed ог retaught in Chapter 1. 
Chapter Review 


1. Round off each number to the nearest million: 


2,093,176 2, 000, 000 7,728,413 8, 000, 000 9,994,361 10, 000, 


2. Round off each number to the nearest ten million: 


60,584,127 60,000,000 25,486,133 зо, 000,000 — 89,710,025 90, 00: 


3. Round off each number to the nearest billion: 


2189430000 1,650,921 164. 5,558,607240 


Add 187 to each number; 1244 962 to each: ‘?) 


TO 5 3 3775 $412 7374 9 138 10, 000 5555 6517 8008 8 


Subtract 1284 from each number; ubtract 6099 from each: (2) 
(1) 5997 6716 5000 7719 5771 


!00 


7, 000 


70 


5. 7281 1182 8000 1901 6284 185 9003 2904 7055 956 


Multiply and check by casting out 95: 


56, 000, 000 
6. 253 x 287 72,611 814 x 1728 1,406,592 6400 x 8750 
Divide and check by any method: 
805R914 13782593 
7. 149,208 + 87 171583 756,004 + 938 1,945,325 + 2636 


8. Show how a clerk would make change from $5.00 when the 
article purchased costs: see Guide. 


$4.23 $3.90 $2.76 $4.42 $3.15 $1.38 
9. Find the average of 6173, 4092, 7384, 5227. 5119 


10. Dan sold tickets to the school track meet at $.35 each. He 
received 2 one-dollar bills, 6 quarters, 11 dimes, 10 nickels, 
and 15 pennies. How many tickets had Dan sold? 15 


Some pupils may need further review as evidenced by errors in ex. 1-18. 


Tell the number that should be put in each space: 


11. 14 02. = .V8lb. 12min. = 15 hr. ilb = ..8 oz. 

12. 10 qt. = . 29 pt. Tisgal aqu lbu.-2..8 qt. 
2 

13. llft. = .93. yd. 48sec. = 4/5 min. $yd.-.7?' in. 


Help pupils analyze causes of errors. Urge pupils to use free time to work 


on overcoming their difficulties. 


A Problem Test 


. Last week the attendance in Miss Allen's class was as fol- 


сл 


lows: 80 pupils on Monday, 25 on Tuesday, 26 on Wednes- 
day, 29 on Thursday, and 24 on Friday. What was the 
average daily attendance in Miss Allen’s class last week? 
Give the answer to the nearest whole number. 27 pupils 


. Betty and Ann made candy for a fair. They put 24 pieces 
of candy in each box and had 15 boxes. There were 10 pieces 
left. How many pieces of candy did the girls make? 370 


. At an average speed of 480 mi. per hour, how far can an air- 
plane travel from 2:07 P.M. until 4:22 P.M.? 1080 mi. 


. Jack wants $6.95 to buy a model airplane set. After working 
91 hr. at $.60 an hour, how much more does he need? $1.25 


‚ This year the village of Plainfield celebrated the 175th year 
of its settlement. In what year was the village settled? 


. Balance Tom's account for a week if the amounts he received 
were $1.50, $.35, $.60, and $.15 and the amounts he spent 
were $.10, $.45, $.06, $1.00, and $.08. $.91 


. There were 36 pupils who made a trip to the art museum 
yesterday. The total cost of the trip was $12.60. Find each 
pupil’s share of the cost. $. 35 


‚ Mr. Wood bought 8 gal. of gasoline at 26¢ per gallon. How 
much change did he receive from a 5-dollar bill? $2.92 


‚ Last Saturday the attendance at the Yankee ball game was 
37,564. There were 6525 reserved seats occupied. How many 
people did not have reserved seats? 31,039 


‚ The school store bought a gross of pencils (144 pencils) for 
$4.50. The pencils were sold at 5¢ each. How much more 
did the pencils bring than was paid for them? $2.70 


0-5 6-7 8-9 10 


Instruct pupils to read problems carefully. Check papers carefully 
and analyze errors (computational, lack of understanding of problem 
situation, carelessness). Have pupils keep record of own scores д 
by means of bar graph (see Guide). 


Present diagnostic test of skills retaught in Chapter 1, with page 
references for remedial work. See Guide for discussion of con- 
How Much Have You Learned? struction of test. 


If you miss more than one example in a row, turn to the Practice 


Pages for that row. Clear up difficulties (reteach or review further) 
before assigning remedial work. Practice 
Add and check: Pages 
1. 874 787 213 558 245 8 
633 360 327 174 966 
211 512 557 797 123 
316 629 285 469 389 
734 195 755 619 596 
434 237 291 187 294 
145 532 865 828 779 
299 764 148 295 383 
3646 4016 3441 3927 3775 
Subtract and check: 
2. 7639 5000 $286.07 $6178.25 14 
5849 1523 37.98 . 3328.56 
1790 3477 $ 248. 09 $ 2849.69 
3. 8000 9687 $519.24 $9000.00 14 
2716 8037 274.96 _ 2864.35 
5284 1650 $ 244, 28 $ 6135.65 
Multiply and check: 
4. 706 657 3018 5369 2814 25, 26 
218 496 935 187 607 
153, 908 325,872 2,821,830 1, 0045003 1, 708, 098 
5. 3428 4002 6570 4450 2739 25, 26 


2015 3936 5348 1728 2739 
6, 907, 420 15, 751,872 35, 136,360 7,689,600 7,502,121 
Divide and check: 


6. 32)18528 25)19490 82)57431 27 
7. 46)20010 | 19) 15846 76) 19684 29 
8. 4167780680 329)211547 32 
9. 2887145134 264)147312 33 
10. 2154)7726398 4725) 3997350 36 


Check and analyze pupils’ papers to determine kinds of errors, Enter 
results on progress cards, Help pupils analyze causes of errors, 


Pre t project on train travel, See Guide for specific aims of Chapter 2. 


Chapter 2 


Traveling by Train 


1. Mrs. White lives in Chicago. She wishes to take a railroad 
trip to Amarillo, Texas, to visit her daughter. At the rail- 
road ticket office she learns that if she travels by coach, the 
fare one way from Chicago to Amarillo is $30.84 while the 
round-trip fare is $55.55. How much will Mrs. White save 
by buying a round-trip ticket instead of two one-way tickets? 


2. Another way to travel by train is to go in a Pullman sleep- 
ing car instead of a coach. If Mrs. White travels this way, 
the railroad fare one way from Chicago to Amarillo is $39.15, 
while the round-trip fare is $70.50. There is also an addi- 
tional charge of $13.25 for a lower berth one way in the 
sleeping car from Chicago to Amarillo. What will the trip 
cost if Mrs. White buys a round-trip ti b for Pullman 
travel and has a lower berth each way? How much more 
will it cost her to travel this way than by coach?$41.45 


3. A roomette one way in a sleeping car from Chicago to 
Amarillo costs $18.65. How much more would it cost Mrs. 
White to have a roomette both ways instead of a lower 
berth? $10. 80 
Have pupils collect fares for different trips from the nearest railroad station. 
Have them find out what should be done with the return part of a round trip 
ticket if it is not used. 43 


Reading a Timetable 


1. Mrs. White finds that the 75 
best train to Amarillo is the Chicago 
one that leaves Chicago at ma 
3:15 Р.М., as shown in the conus City 
timetable at the right. In ord City 
this table hours in the morn- Newton 
ing are printed in light type, ion 
while hours in the afternoon Wellington 


Amarillo 


and evening up to midnight 
are printed in heavy type. 
Thus 2:30 means 2:30 АМ., while 7:30 means 7:30 P.M. 
The abbreviations Sun. and Mon. show how the trip works 
out if one starts on a Sunday. Any two consecutive days, 
such as Thur. and Fri., may be substituted for Sun. and 
Mon. If Mrs. White leaves Chicago at 3:15 P.M. on Wednes- 
day, on what day and at what hour will she arrive in 
Amarillo? Thursday, 9:55 Р. M. 


2. At what time does the train arrive at Kansas City?” W hen 
does it leave Kansas City? H ow many minutes does the 
train stop at Kansas City?20 “10:45 P. M. 


3. At what time and how long does the train stop at Eton) js at 


Newton? ES Wellington? 3:50 A.M., 5 min. 5min. 
2:10 A. M^, 5 min. 11:50 P.M. 
4. When is the train due to leave Topeka, Kansas?” When 


is it due to arrive at 
Amarillo? 9:55 A. M. 


5. How many hours and 
minutes does this train 
take to make the entire 
trip from Chicago to 
Amarillo? 18 hr. 40 min. 


6. Try to get one or more 
railroad timetables and 
look up trains for trips 
you would like to take. 

Be sure all pupils know how to read timetable shown in ех. 1 and are 
able to compute various times called for. Try to provide other time- 

44 tables (bus, plane, train) to give further practice in these skills. 


Amarillo 


After pupils complete ex. 1-5, use timetables (brought in for page 
44) to give further practice in finding time and distances for trips, 


and average speeds, How Fast Does the Train Go? 


1. Mr. White wanted to know the average speed of the train 
that his wife plans to take. He looked at the timetable on 
page 44 to find the total number of miles from Chicago to 
Amarillo. How many miles is it?2 Then he found the total 
time of the trip as you did in ex. 5, page 44. Since he 
wanted to know only the approximate speed of the train, he 
called the time 19 hr. How much does this differ from the 
actual time?2 Is 19 hr. the time to the nearest hour?) Find 


the average speed of the train to the nearest mile per hour.(4) 
1) 1023 mi.; (2) 20 min.; (3) Yes; (4) 54 mi. р 
2. After Mr. White found the answer in ex. 1 he noticed that 


the train makes several stops. How long does the train stop 
at Kansas City?lat Shopton®)at Newton?3)at Wellington%4) 
There are other short stops amounting to 20 min. that are 
not shown on this timetable. Subtracting all of these stops 
from the total time, what do you get for the actual running 
time of the train?s) What is the running time to the nearest 
hour?e) Using this time, find the average speed of the train 


to the nearest mile per houri?) (1) 20 nin,; (2) 5 min.; (3) 
5 min.; (4) 5 min; (5) hr. 45 min; (6) 57 mph 3 
3. How long does it take the train in ex. 1 to go from Chicago 


to Kansas City?) If you use the time to the nearest hour, 
what is the train's average speed for this part of the trip? (2) 
4. The erable gives the distance from Chicago to Kansas 
City as 449 mi. and the distance from Chieago to Amarillo 
as 1028 mi. How far is it from Kansas City to Amarillo?74 mi. 
Find the approximate speed of the train in ex. 1 for this part 
of the trip.52 mph 
5. Mr. White noticed in the timetable that a train to Houston, 
Texas leaves Chicago at 
6:00 P.M. as shown at the | Miles | Station 
right. If you take this train | 449 | komo: city 
on Tuesday, on what day | 988 | Gainesville 
Wed., and at what hour will you Lx M dein 
T:00P.Marrive at Houston How '——rL- 
many hours will the trip take?" Find the average speed of 
the train on this trip.55 mph. 
Ex. 1-2 should be discussed with pupils to be sure they understand 
meaning of average speed, how to compute it, why 19 hr. is used as 
time, meaning of running time, and so on. Then have them complete 45 
ex. 3-5. 


Show how to take and score improvement tests (pages 46-50). 


Improving Your Skill 


1. On page 47 you see 3 addition tests which are called Addition 
Tests la, 1b, and 1c. More addition tests are given on other 
pages of this book. If you take these tests the right way, 
they will help you greatly to increase your ability to add 
rapidly and accurately. If you take Test la on Monday, do 
not take Test 1b before Wednesday. Never take more than 
one test a day; skip a day or two between tests. Directions 
for taking and scoring these tests are given on page 344. 
Suppose your score on Test la is 8. When you take Test 1b, 
try to improve this score. If you get 9 on Test 1b, try to 
get 10 on Test 1c. Always try to equal or raise your previous 
scoreEmphasize that pupil is competing only with himself. 


2. After the 3 addition tests are completed on three different 
days, you will start a set of subtraction tests (see page 57) 
and later will go on to take a set of multiplication tests (see 
page 69) and a set of division tests (see page 87). All these 
tests are called Improvement Tests because they help you to 
improve your skill in computation. For a complete list of all 
the Improvement Tests, see the Index of this book. 


Refer also to Guide for important discussion of purpose, description, 
procedure, and records for these tests. The material on this page should 


46 be discussed carefully with pupils. 


Present first set of improvement tests in addition, 
Improving by Practice 


Addition Test 1а. Time: 4 тїп. 
1. 24 94 57 39 54 21 63 86 
97 36 19 82 95 93 37 45 

58 87 53 17 47 14 14 11 

43 50 82 54 15 20 41 82 


85 75 68 22 61 37 86 58 

54 24 96 36 23 96 97 90 

69 88 53 21 78 10 90 ae = 
32. o Or MEE Ei ER E iS) 
462 503 510 312 438 340 488 451 


Addition Test 1b. Time: 4 min. 


2. 12 90 99 74 52 56 55 90 
23 61 24 37 31 72 90 45 
89 70 35 18 90 10 37 77 
60 86 37 36 16 82 93 63 
81 35 54 26 77 70 64 80 
14 73 58 64 89 85 34 53 
40 44 70 50 60 50 80 25 


ЗАСВ ИО йы 147 53.5 724 
373 537 405 316 429 418 550 457 
Addition Test 1с. Time: 4 min. 


3. 40 20 61 77. 98 80 26 50 
34 57 83 64 86 96 55 47 
22 21 10 29 72 66 10 42 
98 14 89 88 14 14 71 74 
56 79 81 62 73 40 82 40 
90 98 38 15 30 72 63 24 
67 23 38 69 67 30 79 19 
14 TZ 86 63 90 43 35 31 


421 389 486 467 530 441 421 327 


To the Teacher. Before giving the Improvement Tests on this page, read pages 48 

to 50 and page 344 of this book. If individual pupils get low scores on Improvement 

Tests in addition and the other processes, such pupils may be assigned extra practice 
which will be found on pages 325-328. 

Note that only one test of a set should be administered on given day. 
Discuss material on page 46 before giving first test. Group pupils who 
had errors to help them determine causes (facts, carrying, adding by 47 
endings, and so on). 


Using Folded Paper 


1. When you take an addition test like those on page 47, or a 
subtraction test like those on page 57, do not copy the ex- 
amples. Instead, lay a sheet of paper on the book with its 
edge under the top row of examples. Then write the answer 
to each example on the edge of the paper, as shown at the 
bottom of this page. 


2. When you finish the answers to the first row of examples, 
fold the answers under; then write the answers to the sec- 
ond row along the folded edge, as shown below. Continue in 
this way for each row of examples. It saves time to fold the 
paper before taking the test. Each fold should be about 
1 inch wide. 


3. Folded paper cannot be used for tests in multiplication and 
division like those on pages 69 and 87. In taking such tests 
you should copy the examples on paper before the test be- 
gins. In copying, spread the examples over the paper so as 
to give yourself room enough to work them. 


4. Work on each test only the number of minutes given for that 
test, and stop work at once at the end of that time. Stress. 
You cannot compare your scores on the 8 tests in a set 
unless you allow exactly the same number of minutes for 
each one of the tests. 


5. If you finish a test before the time to stop, check as many 
of the examples as you can in the time that is left. 


Demonstrate how the paper should be folded and used. As pupils prepare 
their papers, walk around room and observe pupils to make sure that it 
is done correctly. 


48 


4. 


Using a Scoring Table 


. When a test contains 10 examples, it is easy to score it; if 


you get 9 examples right, your score is 9. When a test con- 
tains 15 examples, like the tests on page 57, your score is 
10 if you get 15 examples right; but what is your score if 
you get 14 examples right, or only 12 right? The scoring 
table above answers these questions. 


. Suppose you take a test containing 15 examples and you 


get only 12 examples right. You find your score in the table 
like this: Since the test had 15 examples, look down the 
first column on the left side of the table until you come to 
the row marked 15 (shown by Arrow A). Then look along 
that row until you reach the column marked 12 at the top 
(shown by Arrow B) and you will find the number 8 (shown 
by Arrow C). This means that your score is 8 on that test. 


. In the third row of Subtraction Test 1а on page 57, you see 


a number in a circle like this: (5). This tells you that this 
test contains 15 examples, so it is not necessary to count to 
see how many examples the entire test contains. 


The scoring table shown above is also printed on page 345 of 
this book. 


Discuss material on this page thoroughly with pupils. Then give them 
further practice, as in ex. 2, in using scoring table, Have pupils 
find own scores for tests on page 47. 
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50 


See Guide for suggestions for making Score Book. Have pupils record 
their scores for tests on page 47. 


Recording Your Scores 


@ Test 1 © Test 1 1. The picture at the left shows 
Joe's scores on some tests that 
he took. This picture is called 
a line graph. 


2. The top of the first graph is 
marked “Ө Test 1." This line 
graph shows Joe's scores for 
Addition Tests la, 1b, and 1с, 
on page 47. These three tests 


135 12 16 18 make up Test 1. Ф means 
tier: Мөн “addition.” You see three heavy 
Record of Joe's Scores dots on the graph. The first 


dot is on the horizontal line 
marked 9; this means that Joe's score on Test la was 9. 
The first dot is also on the vertical line marked 1 at the 
bottom of the graph; this means that Joe took Test la on 
Nov. 1. The second dot shows Joe’s score on Test 1b; his 
score was 8 and he took the test on Nov. 3. What was his 
score on Test 1с and on what date did he take that test? 10: Nov. 5 
The dots on a line graph are connected by drawing lines 
between them. 


2 


The second graph headed “© Test 1” gives Joe’s scores on 
the 3 subtraction tests on page 57. © means “subtraction.” 
What were his scores on these three tests and on what dates 
did he take them? on Nov. 12; 9 on Nov. 16, 8 on Nov. 18 


= 


You should make a Score Book in which you can make a 
line graph of your scores for each set of tests. It will be a 
record of your scores on all the Improvement Tests that you 
take this school year. This book can be easily made from a 
few sheets of squared paper. Always watch your scores to 
see whether you are improving or not. Emphasize, 


5. When you find your score on a test, count only the examples 
that are entirely right. An example that is partly finished 
does not count. 

Before discussing ёх, 1-5 review functions of graphs and ask pupils if 

they know of other kinds. As material is explained in ex, 2-3, have 

pupils actually locate dates and scores on the graphs. 


Review the three meanings of fractions and special vocabulary connected 
with fractions. 


Meaning of Fractions 


1. This picture shows 3 of a pie. oo 9 


In this case the fraction 3 rep- 2 өө Q 
resents a part of one thing. 3 69 Ф 
The picture also shows $ of 9 ЕРА 
marbles. Неге $ stands for a з з 


part of a group of 9 things. 
You see that the fraction 3 may have either of these two 
meanings. 


2. Draw a picture showing ł of a cake. Also draw a picture 
showing ł of 16 apples. 


3. A fraction can also indicate division. The fraction 3 means 


2 + 3; likewise, 1 means 7 + 8 and 4 means 1 + 4. 
Pount out that numerator tells number of parts being used. , 
4. In the fraction 2, 5 is the numerator of the fraction and 


8 is the denominator. The numerator and denominator of 


a fraction are called the terms of the fraction. Point out that 
denominator names the parts and tells number of equal parts in a whole 
5. Fractions like 2 and $, in which the numerator is smaller or gro 


than the denominator, are called proper fractions. А 
proper fraction is less than 1 whole unit. 


6. Fractions like $ and $, in whieh the numerator is equal to 
or larger than the denominator, are improper fractions. 
An improper fraction is equal to or larger than 1 whole unit. 
Draw 2 circles and show that $ is larger than 1 unit. 


7. Draw 2 circles and divide each circle into 4 equal parts. 
What part of a circle is one part? Show on these circles 
that 4 is more than 1; show that $ is more than 1. Also 
show that 2 equals 1 and that $ is less than 1. 


8. Numbers like 5% and 4$, which consist of a whole number 
and a fraction, are called mixed numbers. 


(P) 
9. Tell which of the төрөн below are proper fractions and 


which are improper fractions: 


12 
fro Ado BRA HR * o ФР tr. 


10. Using 5, 3, and 8, or any two of them, write a proper Їгас- 
tion, an improper fraction, and a mixed number. 
Use chalkboard diagrams to illustrate meaning of proper and improper 
fractions and mixed numbers. Have pupils perform all activities sug- 
gested in ex, 2, 7, 10. Give further practice similar to that in 51 
ex. 7 and 9. 


10 
7 


Reteach fundamental principle of fractions. Demonstrate with diagrams 
that 3-$-H , i 5-5 ‚ and so on (also use 6ths and 12515). Slower 
Changing Fractions pupils should use fractional kits (whole circles 
or squares and fractional parts). 


1. You know that 2 in. is equal to $ in. This means that 1 
Барваахо/” "Ад ave the same value. A quick way to change ? to $ 
is to multiply both terms of ? by 2, as shown at A. Point out that 
in A the size of the equal parts is made smaller; in B ыг are made larger. 


3х2 6 в,9.5-2 3 


4 4х2 8 .8. 8284 
You can change $ back to ? by dividing both terms of $ 
by 2, as shown above at B. When you change 8 to $, you 
are changing 8 to lowest terms. A fraction can be changed 
to lowest terms by dividing both terms by the largest whole 
number that will divide both of them exactly. In changing 
fractions, the tests of divisibility on page 31 are helpful. Stress. 


Demonstrate and emphasize principle of fractions... _ 
f you multiply or divide both terms of a fraction by the same 


number, Pad get another fraction having the same value. 
Point out and show that only form of fraction is changed. 
Change each fraction to lowest terms and tell by what number you 
divide both terms: (2) Remind pupils that fraction is in lowest terms when 
there is no ber, by which both, t be djyid К 
2. $ 3 : Гар) E Eu y d i£ о агра 8, e pidea eygniy 
га »14 255» 27 3. 9 329 4 24 


12 3 6 "4305, 60 qr 19 100 4, 25 
3. B45 129,6 151.2 191,18 152,16 5 8,8 20310 510,5 20, 5,50 
4. 33.3 3 $28 Qo 14 5456 116 20 32029 510 122,4 БҮЛ 
5. 121,6 886 Мїл 244 И4л 14218683 5 ug 


Tell what number should be put in the numerator of the second fraction 
so that both fractions will be equal: 


E сше шшр Аб 112233 3 ? 18 4 ? 16 
. 42:10 8 — 24 12.2.36 10 = 60 25 = 100 
7. 9:528 ga 3 5 12.215 n ? 44 19 ? 95 
9: 2889-2018 10 = 40 16 = 48 20 = 80 20 = Too 
g 2-9 4.2 92-2 Vase x C 4 ? 12 9 » 90 
ЗИТ? 828024 10570 15:27:45 10 = 100 
9. It is 660 ft. around a circular running track. What part of 

a mile is it around the track? х 5280 ft. = 1 mi. £% = } 
10. It takes Mary 20 min. to walk to school. What part of an 


: 4 20. 21 
hour is this? 7 = $ 


Superior pupils should understand why principle of fractions is valid 
(since you are really multiplying or dividing by 1, that is, 3 =], B = 42 
52 and so on). Make class chart of unlike, equivalent fractions. 


teach changing improper fraction to mixed number and mixed number to 
proper fraction. Use diagrams to illustrate ex. 1, and other examples 


needed. Do all work orally. Mixed Numbers 


1. An improper fraction like $, 42, or 1$ can be changed to a 
whole number, or to a mixed number, by dividing the nu- 
merator by the denominator. For example, § = 6 + 3 = 2; 

12 = 12 + 5 = 22; and 1$ = 16 + 12 = 1f, or 1}. 
Change each fraction to a whole number or to a mixed number. 
Change the fraction in the mixed number to lowest terms: Do orally, and 


we Some pupils prove answers with diagrams or subtraction. 
2, 1031 25 521 122 181 30g 23141 1151 2121 
Es 8 4^2 6 12*2 5 20 4 272 9 ^3 
15,1 30,1 2,1 132.1 :15,1 614 20 19,9 35,3 
3. 1915 122: slg 493 815 141 5 4 10 110 20 17 


4. You know that ? = 9 + 1 = 9. This shows that a whole 
number can be written as a fraction by using the denomina- 


tor 1. Likewise, 6 can be written $. Emphasize. 


5. Mrs. Case has 34 grapefruit. To how many people can she 
serve 4 grapefruit each? т 


> You must change 33 grapefruit to halves of a grapefruit. 
There are 2 halves in 1 whole grapefruit, so in 3 grapefruit there 
are 6 halves. This shows that 3 = $. Then 3 = $ + 5, ог. 
An easy way to change 33 to 4 is to multiply 3 by 2 and add 1, 
which gives 7. Then write 7 over 2, which gives 2. 


Demonstrate and emphasize.—— 74, 


To change a mixed number to an improper fraction, 

multiply the whole number by the denominator, 

add the numerator, and place the result over the 
denominator. 


Pupils should understand why whole number is multiplied by denominator 


Change these mixed numbers to improper fractions: 
(since denominator tells number of parts in 1 whole). 


6. 6413 232 на 418 06: 0312 6851 15010 
т. 2421 4122 832 122 зз 539 91 205 
sspe О озер г 8:3 31 
9,521: Ap Mr. NP (0335 298 61515 


Brighter pupils should be encouraged to prove ех. 1 by subtraction. In ex. 5 
use addition first to show there are 6 halves (5 + 3) in 3 wholes. Lead 


pupils to suggest multiplication (3 x Ce $, 5 + 


2 
short cut. 


мм 


2). Then present 53 


Reteach addition of fractions with like denominators. First demon- 
strate at chalkboard 


addition of 4 apples 

and 7 apples, 2 
eighths and 3 

ighths, then - апа і. 


Adding Fractions 


1. Problem Mrs. Smith bought 41 yd. of cloth for a coat, 
2$ yd. of the same cloth for a skirt, and 2 yd. of it for a 
scarf and hat. How many yards did she buy?"7$ 


Explanation Since the fractions all have the same 41 
denominator, you add the fractions by adding the 23 
numerators. The sum is 2. Change $ to 1j; then add 3 
14 to 6, which gives 71. Mrs. Smith bought 74 yd. of 8 


cloth. 61-71 
2. Study these addition examples: Have pupils explain them, 

{ 8 7 5 

4 1 2 

3513 10$ = 105 8$ = 41) = 575 = 5% 


While you work with slower pupils, have brighter ones use numbers in ex. 


Add. Check by going over your work: 3-5 in original problems about 
distance, time, weight. 


4 bd 3 5 3 1 9 
3. 8: 4$ 44 2% e 175 416 
INR NM E 4% 7% 
17 8i 10 103 113 5E 23 
y 5 1 5 21 27 8, 
4, 4 3 1 ^ 2 v e cs ba 
АЯ 2 1 5 1 5 
Ec AUN DE aa ions D rie а 
83, за T їр Ч, m 103 
3 үд s $ 2 3 
5. 1 8$ 35 4 3 2% 5H 
2 3 5 3 2 2: 
: E 6 : 3 22: 22 
ER 3 5 
age See Ук ae c и л, 
101 128 123 171 11 за 145 


More Practice. See @) on page 328Use for further reteaching. 

Bring out fact (through above demonstration) that we can add numerators 

of fractions that have same name (denominator). Slower students may need 
54 to use materials first to visualize process, Group them for this work. 


Reteach addition of unlike fractions. Show first that 2 quarters and 

3 dimes can be added only by changing both to cents. Similarly, fractions 

with unlike denominators must be changed Adding Fractions 

to ones having same denominator. 

1. Problem Last Saturday some boys walked 1j mi. to Green 
Lake, 21 mi. around the lake, and 24 mi. to get home. How 
many miles in all did the boys walk? 62 


Explanation Before you can add these frac- 

tions you must change them to fractions with 

like denominators. You can change them all 

to eighths as shown at the right. The sum of 

the fractions is 44. Change 42 to 18; then add 

18 to 5, which gives 63. The boys walked 68 mi. 
Етрћазіле. 
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To add fractions with unlike denominators, first 
change them to fractions with like denominators. 


PPPTTTTITITITITiTii ttt 


2. Study these addition examples: Let different pupils explain them. 


4%, = 4% 31-31 13213 
53 = 5% 25 = 26 18-18 
93, 53 = 5} 2158-35-31 


Add. Check by going over your work: Have volunteers explain solutions 
to ex. 3-5 at chalkboard. 


2 1 2 i 1 3 

3. 21 33 53 3 10 3: 33 
400761 0531 131, 32 5 96 

1 E] 9 1 1 3 M 

5 5 A u l 

4. : 3 25 6 916 212 51 
i + 33 54 51 17 91, 

3 95. T 1 1 1 ү) 

103 92 id i 153 4 16 

5 1 5 2 wa dq. 

5. 3 6 22 48 112 810 516 
Е =ч оз ың 

1 3 L 5 3 Аа А 

= 3 4 58. Mg 45 Mis 
ROW. 1 1 1 1 

10 14 125 515 165 81 


1 
152 
More Practice. See Ф on page 329. use to reinforce skill. 
After prelesson demonstration, discuss ex. 1-2 with pupils. Brighter 
students should have no difficulties with ex. 3-5, but slower ones may 
need diagrams. Work with them to assure understanding. Have the others 
work on original problems. 


55 


Reteach subtraction of mixed numbers where fraction in minuend is larger 
than that in subtrahend. Use materials and/or diagrams to demonstrate 


Subtracting Fractions 


а few more examples first. 


Problem Joe and Bob started to walk 53 mi. to Swan Lake. 
After they had gone 11 mi. Mr. Wells came along in his 
car and asked the boys to ride with him to Swan Lake. How 
many miles did Mr. Wells take them? 4 


Explanation You cannot subtract fourths from 55 – 52 
halves since the denominators are not alike. Change B. |1 
4 to $ and subtract 4 from $. Also subtract 1 from —— --- 
5. Mr. Wells took the boys 4} mi. Check the work. 4; 


. From a piece of ribbon 82 yd. long Betty cut off a piece 
1: yd. long. How many yards were left in the other piece? 2$ 


Have pupils show 


Subtract. Check the work by going over it: work as in ex. 1. 


3. 5 6$ 73 94 61 35 72 
11 3i 6i 63 5 1 ал 
+ ээ ч 
is 33 15 33 14 15 1318 

4. 15 44 4 855 E 6j 7% 
124 21. 21 62 КР 1 T 
BOX XUI E i 
г LEX GM s ЯН 

5. 32 44 л 715 d Эс eu 
TL. 1210-21-32 n 
E 3; С 5) 21 ЕТ E 

6. 21 32 94 65 i 13 45 
15 3 7 21 1$ E 32 
Bee es каи Bu 3 
1 

7. 73 83 4$ 915 2 72 git 
35 2; 3 32 Ф 3 33 

8. 3: si 93 44, 82 51 9% 
SE ATL 3 128 226 51 51 
5 4 m 2 1 TM “|e 

9: 9i 8} sí 85 Z 32 ez 
= 8i за 5 13. 23 1 
3 co 3 4 4+ 
"EY — — = 216 
55 0 E 315 2) n 28 


6 
More Practice. See (B on page 329. 


In ex 1 explanation bring out fact that fraction can always be changed 
to higher terms (3.7 т) but not always to lower terms. Emphasize that 


56 in order to subtract fractions denominators must be the same, 


Present first set of improvement tests in subtraction. 


Subtraction Test Ta. 


1. 6283 
5799 
484 

2. 8640 
2999 
5641 

3. 4869 
2290 
2579 


3716 
2223 


1493 
3925 
2346 
1579 


6316 
4397 


1919 


Subtraction Test 15. 


4, 6590 
3692 


2898 
5. 5896 
5011 
885 
6. 6204 
4240 
1964 


9710 
7753 
1957 
6842 
4379 


2463 


2684 
1159 


1525 


Subtraction Test 1с. 


7. 9387 
3111 
6276 

8, 4056 
3877 
179 

9. 4124 

377 


3747 


9812 
4192 


— 


5620 
9118 

679 
8439 


4140 
1248 


2892 


7371 
2601 


4770 


8213 
2587 


5626 


3744 
1996 


1748 


Improving by Practice 


7325 
2532 


4793 
7529 
4963 
2566 


7201 
346 


6855 


7162 
5497 


1665 


8272 
8016 


256 


5014 
1667 


3347 


9148 
4799 


4349 


6934 
1049 


5885 


4101 
2470 


1631 


Time: 34 min. 
9497 
4498 
4999 


9230 
5993 
3237 


8755 
7413 


1342 


Time: 34 min. 


8365 
3478 


4887 


9035 
8479 


556 


5103 
2870 


2233 


Time: 34 min. 


4637 
4089 


548 


5567 
88 


5479 


3967 
3705 


262 


To the Teacher. The Improvement Tests above are to be given to the pupils on three 
different days. See page 344 for the procedure to follow. 
See pages 46-50 and Guide for procedure and suggestions. Through 
conferences with pupils, try to determine causes of errors. Plan 
remedial work after difficulties are cleared up. Remind pupils to 
record scores (page 50). 


09) 


) 


(5, 


e 


57 


Reteach subtraction of mixed numbers where fraction in subtrahend is larger 
than that in minuend. 


Subtracting Fractions 


1. Problem Bill started to ride his bicycle to New City, which 
is 82 mi. from his house. After he had been riding for some 
time he saw a sign marked, “New City 23 mi." How far 
had Bill gone? 94 mi. 


Explanation You must change 23 to 23 so that both 81 = 72 
fractions will have the same denominator. But you 51 22 
cannot subtract 2 from 4, so you must also change 81 2021 
to 73. Now subtract 22 from 7$. Bill had gone 5$ mi. 52 


2. Study these subtraction examples: Discuss these with pupils, 


1 =3 9 = 84 7i = 6% 9$ = 84 
4: E 05125053 14 
3 4 8 4 16 


Emphasize reason for exchange of whole for particular unit: if halves 
Subtract. Check by going over your work: 916 to be subtracted, 


whole must be changed to 2, and 
1 1 1 3 E 
Зз. бу 9 1 8:5 475 65 35 SO OD. 
3 nr 2. 5 we 5 
21 22 10 2 6 316 410 2: 
33- [ ES [25 5 12 T 
2 p 10 4, 8 A 2 
4. 73 s 8 6те 3 435 TA 
3 5 E 3 LZ. 2 5 
n 8 Ais 21 412 13 18 
= Tu. 31T j- eg = 5S 
8 3 316 316 Б 23 5:5 
17 ар 3 3 3 3 
5. 3 5% 515 872 915 8 8:5 
1 T 1 11 1 3 
LA See 422 DU D Le 
КА 13 26 22 55 318 lig 
5 3. 212 as 1 5 
6. 78 6 916 510 612 410 615 
3 2 9 ЦЭ 1 
51 33 816 2% 23 33 At 
I 23 E pg = TL тїт 
2 12 
More Practice. See Ф on page 880. 
Use chalkboard diagrams to give visual явах 18 21086 ЁС: = 3, 4 E 35). 


Give pupils further practice on these changes (23 = iz, 53 = 4 and so on). 
58 Then follow development as given. Have pupils ка, answers to ех. 3-6. 


Reteach most difficult case of subtraction of mixed numbers where 
fraction in subtrahend is larger than that in minuend. 


More Subtraction 


Tell what numbers go in the numerators: 


1. 6) = 67% 53° 23 = 25S 15 3} = 355 251 
2. 82 = 82 273" 5 = 950 85 2? 63 = 60 E 53,78 
3. 41 = 422 33 10 7} =75= бур? 43 = 45% 35 21 
4sb-olbap* aba aia pestan" 
5. Problem Ann needs 81 yd. of cloth for a new dress. She 
saw one piece of material she liked but it contained only 
21 yd. How much too short was the piece? 3 ya. 
Explanation You must change 35 to 3$ so 31 -31- 22 
that both fractions have the same denominator. 57 57 27 
25 = 25 = 2% 
But you cannot subtract 2 from $, so you must —— ——- —$ 
also change 34 to 242. Then subtract 22 from в 
242, The piece of material was 4 yd. too short. 
Have pupils do all work in ex. 6-10 as shown in ex. 5. 
Subtract. Check your work by going over it: 
2 3 
6. 2} 41 82 5i 6i 33 73 
1 12 13 25 112 211 213 
HE Е: EE аги. "Ht 
маллан ач. 
Ааш 8 5 
E E: E: 16 210 lis 316 
8. 92 81 72 44 71 94 4} 
62 53 25 25 4% 15 3H 
т ТИ NE NEL 15 
9. 61 45 54 95 61 6j 8$ 
а а E 
к: ДУ ог И MEME H eH 
10. 8i 21 91 6j 85 5i 71 
11 
35 F 5$ EN 5$ 316 ЁС 


16 
More Practice. See © on page 330. 
Do some other simple examples, like those in ex. 1-4, and have pupils verify 
answers with diagrams. Then follow development as given. Discuss ex. 5 carefully, 
and do ex. 6 with pupils also. Then assign ex. 7-10. Use “More 59 
Practice” for further reteaching. 


60 


Give quick oral review of preceding work. 
Oral Review 


13 or 3? A 
2. Find the sum of 3, 15, тв and 7s. ij 

3. Add } and $ and subtract the sum from 2: i 
4. Add 4i and 23;764 and 23;8212 and ljs. 275 


5. How much is § — 2i — 32536 — 373 


1. Which fraction is larger, } or 3? 


6. How many dimes can you get by changing 3 quarters and 
3 nickels into dimes? 9 


7. A taxi ride costs 45€ for the first mile and 25€ for each mile 
after the first. Find the cost of riding 6 mi. in a taxi. $1.70 


8. Add 12 to each number: 42, 36, 29, 58, 80, 67. 
54 48 41 10 42 79 
9. How many minutes are there іп 1 hr. 20 тїп? 80 


10. Read these numbers: MDCCXLII, MCML, DCXXV. 
1142 1950 625 


11. Jack ean earn 506 an hour. How many hours must he work 
to earn vm ves $2 00r m у 50? $4. AUT 


12. How many 7 еп PLUME = I buy for $1.00?25 How many 
4-cent and 3-cent stamps can I buy for $3.50 so that I get 
an equal number of each kind? 50 of each 


13. Find the sum of 6, 2, 9, 8, 8-4, 7, 6, 5, 9, 59 


14. Change each fraction to a mixed number: 


42.:2110 1 i41 1345 20 11 1 
525 “333 43 445 9 22 6 13 424 22-31 382: 
i СИЕР, 35315 9 
15. Tell the fractions that are equal: $, 38, 4, ч». 5, 55 айт 
102 8 263147124 
16. Change to lowest terms: 18:15558:1166185 


17. Henry stayed at football practice from 3:25 Р.М. until 5:10 


P.M. How many hours and minutes did Henry practice? ihr. 45 min 


18. From a board 53 ft. long Sam cut off 1 ft. 6 in. How many 
feet of board were left in the piece? 4 


19. Count the change as a clerk might count it when you pay 

for a 79-cent book with $1.00. $. т9, 5.80, $.90, $1.00 
Spot-check for class or individual weaknesses. Review particular concept 
or skill if many pupils evidence difficulty. 


teach and extend method of finding least common denominator (pages 
1-62). Review meaning of common denominator (same denominator). 


Least Common Denominator 


1. Problem Find the sum of } and }.% 


Explanation To add ł and ф you must change them to fractions 
having a common denominator. You can find a common de- 
nominator for 1 and 4 by multiplying the denominators 4 and 6 
together. This gives 24, as shown at A. The answer $$ can be 
changed to їх. 


B. 


эр 


65 


slof Ble 
! 
s^ 

e se 


1 


м 


You can also add 1 and { as shown at B. Here the common 
denominator is 12; 12 is called the least common denominator 
because it is the smallest number that contains as a factor both 4 
and 6. The answer 55; is in lowest terms; it is the same as the 
answer at À. Review meaning of factor. 


Add. Find the least common denominator: 


7 1 1 9 

2. 23 93 i 215 64 ri 510 
1 3 3 5 її 3 3. 

* 310 в 8: 712 4 6% 

12415 1336 1655 1158, 13:5 ni 1275 

3 11 1 T4 

3. 11 1 Ї 23 315 13 6$ AS 
5 3 3 1 1 

6t 196 6 18 516 6 32 

(25 255 345 55; 645 954 т 

Subtract. Find the least common denominator: 

1 5 3 JY 11 

4. 61 21 * 42 51 3-5 83 
5 3 1 3 3. 

A 1% 6 10 6 2% 515 

7 3 

345 E] m ls 245 15 зз 

5. 73 4% 3; 91 à 5$ 115 
5 3 3 3. 5 

3 21 n 10 12. Aio 6 

204: 2282 р — 
cic QI EAE 31 
6. 95 80 ys 23 Az 736 312 
5 7 1. 3 E 

5 33 1% Ms 45 52 18 

a8. xg 26. 4 S 
423 H 31 lst 11 150 254 


510 12 
More Practice. See © on page 881. 


“Use for individual assistance. 
Discuss ex. 1 carefully with pupils. Be sure all understand why 12 
is called least common denominator. Do ex. 2 with pupils, letting 
different ones explain how they found least common denominator. 


Least Common Denominator 


1. Problem Add $, 3, and 3. 12 


Explanation There is an easy way to find 3 = 20 
the least common denominator for the frac- з _ 9 
tions shown above. First try the largest "p Р 
denominator, which is 8, and see whether it 3 = 24 
contains as a factor both 6 and 3; 8 does not B=1h=12 


contain either 6 or 3. Next multiply 8 by 2, 
which gives 16, and see whether 16 contains as a factor both 6 and 3; 
16 does not contain them. Then multiply 8 by 3, which gives 24; 
24 does contain as a factor both 6 and 3, so 24 is the least com- 
mon denominator. Tell how to complete the work. 
аа Ore ae ee ee oso» 
To find the least common denominator, see if the 
largest denominator contains as factors the other 
denominators. If not, multiply it in turn by 2, 3, 4, 
and so on, until you get a number that contains as 
a factor each denominator. 


ОО 
НЕТТО 


Have pupils show work аз іп ех. 1. 
Add. Find the least common denominator as shown above: Emphasize. 


2. 61 93 41 21 14 14 15 
D 1% 475 15 3 3j $ 

14512 12323 MA CH bes. RET 
эгээ. 

3. 4 24 7 4$ 93 12 4% 
i 44 25 315 43 D 8 

СЕЕ з е > OR E 2 2 
1617 223 167 1321 7174; 212 тав 

4. 24 1+ 8: 2 44 21 1$ 
3: 23 216 215 575 51 8; 
Сое Э 1% 15 3 

u : n ee и A 
More 2786 ‘See 17) ориг 831, оф 2 T 

Do more examples like ex. 1 to demonstrate how to find least common 


denominator. Then have pupils do ex. 2-4, using method of ex. 1. Check 
62 pupils as they work to be sure all have clear understanding. 


Reteach multiplication of fraction and whole number (page 63) and 
ixed number and whole number (page 64). 


Multiplying Fractions 


1. Problem Ann uses 2 cup of orange juice for each cup of 
fruit drink that she makes. How many cups of orange juice 
does she need for 8 cups of fruit drink? 5; 


Explanation To find the number 

of cups of orange juice Ann wil 8 x 5 = шэн = Ч = 5} 
need, you must multiply 2 thirds 

by 8. 8 x 2 thirds = 16 thirds, or 38. This can be changed to 
54. Ann needs 5j cups of orange juice. 


2. Problem Cupcakes cost 55¢ a dozen. What will 4 doz. 
cupcakes cost? 226 


Explanation In this example, you find 3 55- 165 _ 41} 

3 of 55 but you write it as mown hee 47-32 A ^ 

The sign X means “of” when the mul- 

tiplier is a fraction. The cupcakes cost 4116, which is called 42¢. 

In most stores any fraction of a cent is called another cent. F»rhasize. 
Emphasize after demonstration. “м. 
To multiply a fraction and a whole number, first 
multiply the numerator of the fraction and the 
whole number; then divide the result by the denom- 

inator. 


Find the answers: Have pupils show work as in ex. 1-2. 


3 1 

з. iud MESURE CUN ЗЬ aU Zxg "1 9х 5 215 
1 7 1 11 

4.251082 2x19 4a d$x13 110 9х4 7 7x$ 212 
5.3 1241 1х47:23 &x40" 6х2 35 3x% 10 


х 
ele 
g- 


"TTA. xog 9x 


е 
b 
alo olo als ole ом Plo 
Ble =ч «el ale ol Оо 
29 
obe 


12 9 
3 L 5 т a 
7.Íx159$ 52234857 5х 17 510 3x$?8 5xH 412 
1 3 3 5 13 
в. 21372 Жи x12 6; 5х131 3х1 216 


More Practice. See Ф on page 332. 
Use addition E added 8 times) and diagrams to supplement ex. 1 explanation. 
Before discussing ex. 3, demonstrate some other examples (2 X 12), using 


diagrams, Emphasize meaning of x sign when multiplier is a fraction. 63 


Working after School 


Ы 
— 


1. Problem Every day after school Bill works 12 hr. in 
his father's store. How many hours does Bill work 
in 5 da? 8; 

Explanation First multiply 3 by 5, which gives 32. Then 
multiply 1 by 5. Place the products as shown at the right. 


Then add the products, which gives 83. Bill works 8j hr. 
in 5 da. 


2. Problem Bill earns $.60 an hour when he works 5.60, 
after school. How much does he earn in 82 hr.? 55.258: 


[^] 
Po 


rm 


Explanation First multiply $.60 by 3. Then multiply 4 22 
5.60 by 8. Add the products and put in the decimal $525 
point. The answer is $5.25. $5. 
Find the answers. Check by going over your work: 
3. 6x 51 33 14x72 103 22x рузо! 35 x $.24 5.92 
4. 9 x 32 30; 10 x 81 833 5i p uM e P 
. = 905 х 83 994 2 X 15 825 а, $3 
5 хз тахи (48 47:45 724 $597. 
4 8 218 2 eae СР та о 
2 1 Во 
6. 4х 82 "$5. 19x4% 835 32у 24 в 22 x'g.45 ^ 


More Practice. See ([) on page 332. 


Follow development as given. Show multiplication of 3 by 5 and $.60 by 1 as 
done in ex. 1-2 on page 63. Stress proper placement of partial products. 
64 Assign ex. 3-6 as independent work if there are no difficulties. 


each multiplication of two fractions and show how cancellation 
11415100 shortens the work (pages 65-66). 
Fractions in Multiplication 
1 


1. Problem How much is 4 of 5 in.? jin. 


Explanation You see on your ruler that 

lof 4 in. is ір. You can find 4 of 5 with- ER 1х1 1 
out a ruler, as shown here. This is done 
by multiplying the numerators of the two 
fractions and also the denominators. 


1 phasi е. 


: To multiply а fraction by a fraction, first multiply 
ў the numerators; then multiply the denominators. 


2. Problem How much is 4 of $ in.?7 in. 


Explanation You can do the work in two different ways. In the 

first way, shown at A, multiply the numerators and denominators 

as usual, which gives 35. Then change 485 to 4 by dividing З and 12 

by 3. The answer is і. Be sure that pupils understand that cancel 
neans to divide both numerator and denominator by same | number. 

| “ kc A ӨЛГЕ E 


1 
=Х-т=х—— ч. лэл В. = = 
A GX. ОЛ T1979 4“3-ТХ4-4 
1 


In the second way, shown at B, first cancel 3 from the denom- 
inator 3 of the first fraction and the numerator 3 of the second 
fraction. Then the answer is 4. You divided the first denominator 
by 3 and the second numerator by 3; this is the same as dividing 


both terms of the answer by 3. 
In e 3, point out that 2 was е in second example, not 10 or 8. 
3. Study these examples carefully: Also emphasize showing results of 


1 cancellation immediately (writing 1 5 above 2, and so on). 
РЕС Dee bey 5. 29) 3 
510 10х gaz х= =o 
1 4 
Р jJ in. 4 3 
4. How much is 4 of $ іп.2^3 of je in.?5$ in. 
When you cancel, you divide a numerator and a denominator 
each by the same number. 


In ex, 1, ask pupils why product 15 smaller than original fraction (you 
are finding a part of & part). In discussing ex. 2-3 emphasize that 65 
cancellation by division 18 merely application of principle of fractions 


(page 52). 


Fractions in Multiplication 


1. Andy lives 3 mi. from school. He walks that distance 10 


times each week. How many miles does Andy walk each 
week going to and from school? 74 


2. Bill lives +5 mi. from school but his father drives Bill 2 of 
that distance when he goes to business. What part of a mile 


does Bill’s father drive him on the way to school? 3 
l mi. 5 
3. How much is 2 0243 mi.?/?How much is + of 2 mi.? How 
much is 4 of 2 mi? 2 


2 g mi. 


см 


z mi. 
5 


Multiply. Check your work by going over it: 


4.2х14 6х3 41 DEAN 0х6 14 E x 12 
nidg extol det? Bx? xd 
6. ixi 31524 2x21 Ux 4 33 18 х 5 
7„їхї 4х31 „фа ГЕ 
8. 6х4 -9х411-1х1ү Z x15 


More Practice. See @ on page 332. 


Do problems with class, Then, if there are no apparent difficulties, 
4-8 as independent work, Group pupils who had errors in ex, 4-8 to he 
determine causes and clear up difficulties. Have others 


numbers from ex. 4-8, 


lr 


3 Work on problems 


each multiplication of mixed number by fraction or mixed number. 


Multiplying Mixed Numbers 


Problem Mrs. Hill uses 8 eggs and 21 cups of flour in a 
recipe for a large cake. If she uses only 2 eggs for a smaller 
cake, she must use only $ as much flour. How many cups 
of flour is this?!4 

Explanation Find $ of 21. To do 

this change 2} to 3. Then multiply 2 , 9 
э by 3. Divide both 9 and З by 3; 3 
divide both 2 and 4 by 2. The 
answer is 13. Mrs. Hill needs 13 

cups of flour when she uses 2 eggs. 


. Study these examples carefully: 


Tl 5; 73 
15 
22222231 "TEC EET 
3 rf 7 8 8 5 g Ж 4 
(ас 4 uu] 
When a factor of a product is a mixed number, you оНеп change 


it to an improper fraction before you multiply. 
Emphasize. 


Multiply. Cancel when you сап, Check the work by going over it: 


3. 


eNOS 


9. 
10. 
11. 
12. 
13. 


2 1 1 111 1 351 ut 
23 x 17% 1$ х 13 15 їх 63 21 21 х 115 
2 i 161113 3,671 548213 
13 х 12210 11 х 1$ 1 2x 735 2» x 213 
152 inea 
11 x 132: AL х 25 12 $ x 4125 13 х 51 
1 1 241 
6} x 2215 21 x 1535 2 х 544 5 339 
1 141 2 203 1 2 
1} х 344 21 х 3375 2312 1 5) х 525 
1 sri 
жна e a ахи Ах 
3 1 1 in ae nr 2.88 
33 х 1248 55 x 176 2 х 1< 15 22х52 
1 3 2-1 
12 х 223 14 х 4175 3 x 5511 32 x 224 
1 Ly 11: 2261 L5 
1$ x 226 15 x 152 то х 63° 15 Х“210 
1 352 15 y gt DAE 
33 x 1% 31 x 1252 12 X 353 35x32 
992 5 15 2 en 
1$ х 105 31 х 71225 S2 Ub 22 x 315 


More Practice. See e on page 332. 


Discuss model examples in ex. 1-2 thoroughly with class. Emphasize that 


each mixed number is first changed to an improper fraction. Stress im- 
portance of showing results of cancellation by division immediately. 


67 


68 


Present summary of all types of multiplication retaught on pages 63-67. 
Problems and Practice 


3. 


Jack's rate of walking is about 34 mi. per hour. How far 
can he walk in 15 hr.? in 2 bnt in 23 hr.? 84 mi. 


4- mi. 65 mi, 227 2 д 
The cost of electricity for an electric iron is 34¢ an hour іп 
the town where Mrs. Jackson lives. How much does it cost 
to use the iron for 14 hr.? to use the iron for 83, hr.? for 
ij for 43 hr.? 567 124 a 


Oh. a hot day үг” large electric fan in Mr. White’s office 
ran for 8 hr. It costs 216 for electricity to run that fan for 
an hour. How much did it cost to run it 8 hr.? 18¢ 


There аге 7i gal. in 1 eu. ft. of water. How many gallons 
are there in 23 cu. ft. of water? 183 


A gallon of water weighs about 8% Ib. How much do the 
24 gal. of water in a large fish tank weigh? 200 1b. 


Multiply. Check the work by going over it: 


6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


Have all pupils do ех, 1-5. Then assign half of ex. 6-18 to one 
half to other group. Papers should be checked carefully to de 
further reteaching or reinforcement of concepts is necess 


31х 311: 24 x 2 15 хт б 51х75 
12x29 31x 5 162 ixi 14x 1 
Z x 20 175 11 х 431 3х30 9$ x 22 
9х 22 24 2х 15 6 axe Э1х31 
тох 16:42 54x 5 29 16552 82 x 1} 
10х% 43 Бх 5 2х2 1 1$ x 12 
Ox 14-34 ах755 Ее 97 х 13 
4х 26 191 $x 323 5х S 4i; х 16 
io x 632 7% х 10 133 io x 612 13 x 14 
8 x 12 142 6; x45 9xi 8i Ii x2 
Ex 191g -21х3 1 Wx23273 15x% 
45211: 4$ x 54 22 20x 55 1062 58x 14 
8 x 23 22 7) x 14:33 nx} 8 5х ў 


termine 
ary. 


group, 


= 
о 


and 


if 


resent first set of impro 
iltiplication. 


vement tests in 


Review arithmetical terms. 


Improvin 
Multiplication Test 1а. Time: 43 
1. 485 923 431 607 
293 187 405 359 |S (62401 418 
142, 105 112,601 174,986 211,913 E 12274 72: 
Multiplication Test 1b. Time: 4 
2. 279 568 123 876 
408 22220008 | 258 96y—— M0 © 
113,214 293,656 103, 197 226,008 682,767 95, 340 
Multiplication Test Te. Time: 45 min. after copying. 
3. 957 268 192 463 704 345 
738 496 702 M3 $53 800) 
706,268 ^ 132,928 134, 184 66, 209 458, 304 300, 150 


Tests are to be given, scored, керда Ч 
е 


ee pages 46-50). 


same Way as 
anguage o 


tests 
metic 


E Arih 


Show that you know what each word or group of words means by 
using it in a sentence or by giving an example of it: 


4. divisor 14. 
5. average 15. 
6. addend 16. 
7. product 17: 
8. quotient 18. 
9. quarter 19. 
10. dividend 20. 
11. minuend 21. 
12. difference 22: 
13. invert 23: 


denominator 
subtrahend 
cancellation 
lowest terms 
mixed number 
addition facts 
proper fraction 
partial product 
hidden question 


whole number 


24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33 


checking 
multiplier 
remainder 
fraction 
multiplicand 
plus sign 
numerator 
factor 
divisible 


minus sign 


34. commutative principle for addition 


35. associative principle for multiplication 


Pupils should copy examples carefully before test is begun. Hold 
conferences with pupils to determine causes of errors (facts, 


carrying, zero difficulti 


es, and so on). Pro 


vide further 69 


specialized review based on results of ex. 4-35. 


Reteach solving of problems with several steps (pages 70-71). 
Problems with Several Steps 


1. Problem At the railroad ticket office Mrs. Williams bought 
2 round-trip tickets at $14.85 each and a one-way ticket 
for $9.63. How much change did she get from $40.00? 5.67 


Explanation This is a three-step problem. Study the work below: 


First Step. You should answer the first hidden question, which is: 
“How much did the 2 round-trip tickets cost?” They cost $29.70, 
as shown below in A. 


A B С 
$14.85 $29.70 $40.00 
2 9.63 39.33 
$29.70 $39.33 5 .67 


Second Step. Next answer the second hidden question, which 
is: “How much did all the tickets cost?" They cost $39.33, as 
shown above in B. 


Third Step. Now you can answer the question asked in the prob- 
lem, which is: “How much change did she get from $40.00?" By 
subtracting $39.33 from $40.00, as shown above in C, you find 
that Mrs. Wilson got $.67 in change. 


2. How many hidden questions are there in a three-step 
problem?? in a four-step problem? 3 


e 


Of the 625 tickets that were sold for the school play 375 
were sold to pupils and the rest to parents and friends. If 
the tickets for pupils cost $.25 each and the rest cost 9.85 
each, how much money came from the sale of tickets?$181. 25 


4 


At the ribbon counter Mrs. Day bought 3 yd. of blue ribbon 
at $.35 a yard, 2 yd. of red ribbon at 8.49 a yard, and 3 yd. 
of green ribbon at $.60 a yard. Find the cost of all the 
ribbon Mrs. Day bought.$2.4$ 


5. Last summer during her vacation Betsy knit a sweater for 
her little sister. She bought 3 balls of yarn at $.79 a ball, 
and $ doz. buttons at $.65 a dozen. Find the cost of the 
materials for the sweater. $2. 81 

In discussing ex. 1 with pupils, stress that they must look for and 
answer hidden questions first, before they can answ 


er problem question. 
70 Give another problem as class practice exercise, 


then assign ex. 3-5. 


Problems on pages 70-71 should be done as written assignment to be handed in 
corrected. Check carefully the form of work as "Me as Probe: Group 
pupils for further explanation if needed, ore Froblems 


There are two or three hidden questions in each problem on this page. 
stressen working each problem first find the hidden questions and answer 
them. Then answer the question asked in the problem: 


1. Betty is planning to spend $24.00 for a vacation at camp 
and $4.90 for a round-trip bus ticket. She has saved $8.70 
so far and her father says he will give her $10.00. How 
many hours must she work to earn the rest of the money 
if she earns 9.60 an hour? ;; 


2. Dan sold Mrs. Martin 6 lb. of oranges at 2 lb. for $.27, 
9 rolls at $.03 each, a box of crackers for $.21, and a cabbage 
for $.15. What did Dan charge Mrs. Martin? $1.44 


3. At a sale Miss Brown bought a coat marked $39.00 and a 
suit marked $33.00, both for 4 off. How much in all did 
Miss Brown pay for these two articles? 554, 00 


4. At field day the Athletic Association made $435 to purchase 
new outfits for the football team. The suits cost $10.50 
each, the shoulder pads cost $6.75 a pair, the helmets cost 
$5.79 each, and the shoes cost $8.95 a pair. If 18 outfits 
are needed for the team and extra players, how much more 
money does the association need in order to purchase them? 


5. The Garden Club has 500 packages of seeds to зей аё 108 
a package for vegetable seeds and 15¢ a package for flower 
seeds. There are 150 packages of flower seeds and the rest 
are vegetable seeds. How much will the club get from the 


sale of all these seeds? $57.50 


6. The Garden Club paid $29.00 for the seeds and received 
$57.50 for them. It had expenses of $3.75 in selling the 
seeds. If 4 of the profit was set aside to buy garden tools, 
how much was used for this purpose? 58.25 


Urge better pupils to make up original 2- and 3-step problems. 


Reteach division of whole number ог fraction by fraction. See Guide for 
important prelesson activities. Give oral practice on inverting divisors 


Dividing by a Fraction and whole numbers in particular. 


1. Examples in division that have fractions as divisors are 
often worked by inverting the divisor. The divisor 2 is 
inverted by turning it upside down like this: 4. If i is in- 
verted, it becomes +, or 4. То invert the number 5, first 
write it as the fraction $5 inverting $ you get 1. 


2. How many fourths of an inch are there in 3 in.? You can 
write the question like this: 3 + 4 = ? On your ruler you 
can count the number of fourths, which is 12. You know 
that there are 4 fourths in 1 in., so there are 3 X 4 fourths, 
or 12 fouths, in 3 in. This shows that the answer for 3 + 1 


5 { 
ios the same as the answer to 3 x 4, which is 12. 


3. In ex. 2, you found that 3 + 1 has the same answer as 
3 х 4. This shows that you can do the division example 
З + 1 by changing it to a multiplication example with the 
divisor $ inverted, which gives $, or 4. You can write the 
work like this: 3 + } = 3 x 4 = 3 X 4 = 12. 


Stress after understanding as assured, 


To divide by a fraction, invert the divisor and multiply. : 


Illustrate more examples like ех. 2-3 before discussing ех. 4, 


4. Study these examples carefully: 


Т Р) rev! 
124.9. 15,9. 92 199 Em s a 
EZ III] Ip I 5 
1 EP 
Divide. Cancel when possible. Check by going over the work: 
32 За : 
5. 62355 У TIME 29111 1242 
9. 2 ed E СА 
69-42 (521) $52 Барра 15-32 
7.7-421 3446 3+2 2 34152 10-4 
56 
202 OL з 
8. 8+5 20 6 * 545 тЫ atili 15-34 


After prelesson activities, follow development as given, 
planation by using subtractive аз 


72 how many times 1 Сап be subtracted from 3,4 from 2, and so on). 


24 


Ши Supplement ex- 
pect of division (have pupils find out 


115 shouta be above to explain why answers are sensible; for example, 
4+ 2, a number less than 1 is the divisor. Answer must be greater 


5 
1 4; therefore 5 is sensible. Dividing by a Fraction 


Divide. Cancel when possible. Check your work: 


УГ eRe eee! TAT bee 
neate deiho delà deh to peo 
МЭТ Perg СТ ИТ 
4.725192 2-3: 8-3 88182 8-15 191 
5.1-32 9-312 4-36 9 + % 16 32% 2 


More Practice. See Ф on page 333. 


6. The girls in Miss Wood’s sewing class have 21 yd. of cloth 
for aprons. They will make the aprons to sell at the school 
fair. If they use an apron pattern that requires 2 yd. for 
each apron, how many aprons can they make from 21 yd. 
of cloth? 24 


7. If the girls in ex. 6 use ł yd. for each apron, how many 
aprons can they make? 28 


8. Suppose Miss Wood buys 7 yd. more of the same material. 
How many more aprons that require 2 yd. each can be 
made from this extra material? s 

While you work with pupils who need help, have others make up original 


problems, using numbers in ex. 1-5. 


Reteach division of mixed number by fraction. 


Dividing by a Fraction 


1, Problem Mr. Ford gives lessons on the drum for 43 hr. 
each day. How many lessons a day does Mr. Ford give if 
each lesson is 4 hr. long.?6 
Explanation Change 44 to the improper 3 2 
fraction $, invert the divisor, and multi- DU E УХ 
ply. The quotient is 6. Mr. Ford gives 4+4 =% x% = 6 
6 lessons each day. Check the work by л 4 
going over it. 


2. Study this example carefully: 


3 3 
TEM ME LO 
MAS E SX Salk ° 

2 1 


e 


Our school day runs from 8:30 А.м. until 2:30 P.M. There 
is a lunch period of hr. How many class periods are there 
in the rest of the time if a period lasts 2 hr.?7 


Divide. Check by going over the work: 


4. 11-33 62-39 DERE 15422 
5. 45+ $5 < 5-5: 16 = 161 
15822 52 + 699 бт} 33-46 
7.13423 21+ Н+ 32-48 
81113 73+%  ой+їң_ 0212-1314 
9. per- +19 5-8; 27 = % 30 
10. 1$ + 3210 48+ 572 1+5 21 25 + 12263 
11. 312258 354.131 Beit 2-4, 30 
12. 21-49 27: + 595 ҮҮЛ ++ 
13. 45 + 363 276 +1224 16415333 14 +521 


More Practice. See ® on page 333. 

Review that in multiplying mixed numbers, it was necessary to change them 

to improper fractions, Emphasize that quotient must be changed back to 
74 mixed number and fractional amount changed to lowest terms. 


Reteach division of fraction or mixed number by whole number. 


Dividing Fractions by Whole Numbers 


1, Problem Bill's mother had $ of a pie. She gave it to ВШ 
to share with 5 friends. What part of a pie did each boy get? 


Explanation When you divide any number by 6, you take $ of 

the number. So ? + 6 is the same as 4 of j, or $ X j. Then 

1-6-1Х4 or}. Each piece was 4 of the pie. 
You can do the example 4 + 6 

by inverting the divisor and mul- 

tiplying, as shown at the right. 3 3 

You get the answer 4, as before. 7 + Esc 

You see that the rule for invert- 

ing the divisor can also be used 

when the divisor is a whole number. 


2. Problem Fred walked 104 mi. to Long Lake in 3 hr. How 
many miles per hour did he average on the trip? 31 


о 


| 
6.2, 
тий! 


ol— 


Explanation You must 
divide 104 by 3. First 


7 
change 103 to % and HM. 
write 3 as $. Then in- desit a tak dae 
vert the divisor and 1 
multiply. Fred aver- 
aged 81 mi. per hour. 
EnphaSi Ze. ——— i esenarsensscnnsestenseeenes А.а МТУ ТАТРИ ТУРЕ 


То divide a fraction or a mixed number by a whole 
number, invert the divisor and multiply. 


Divide. Check by going over your work: 


3.3494 gee ae 81-143 114144 
44-21 14155 $2343 64125 364104 
5 12-41 44124 1595 53-24 5 7:-123 
61-82 44204 125926 75-112 55+21 4 


More Practice. See Ф on page 333. 

First use diagrams to illustrate some simple examples G 0994 2 03 fa) 
illustrate that dividing by whole number is the same as multiplying by 
reciprocal of whole number, You may wish to teach pupils meaning and 75 


use of term reciprocal. 


Dividing by a Mixed Number 


1. Problem Mr. Wood has 63 yd. of red canvas. How many 
porch chairs can he recover with this canvas if each chair 
takes 14 yd. of canvas? 6 


Explanation You need to di- 

vide 6} by 14. First change 63 . | 

6} to 32 and 14 to $. Next 

invert the divisor and multi- 

ply, which gives 6. So Mr. 

Wood can recover 6 chairs. 
Emphasize. 


: То divide by a mixed number, change the mixed 
i: number to an improper fraction; then invert the 
: divisor and multiply. 


ааажааааааааааанаааахаааааилахаааанаааааааалаааанан RRRASRESESERRERESSEESEEEENEMEETT 


Do ex. 2 as class activity to be sure all have good understanding of 
Divide. Check your work by going over it: process, 
3 141 3 12 1 Hr. 41 
2. 3$ + 1535 221853 9 + 15 6 125 + 15 0 
42:51 11 2 Lat Re Ea , 
3 ós + 5714 812: 7495 2 10$ + 25 4 
1. 33,1 See Ces Data 
4 47 + 3215 в т 45 50 4+ 2515 10} + 11 9 
5. 41 + 212 £311 PI eise nmi 
7 22 5 35 3 5 = 55 33 1112-1561 
2. 711 ПЭ 023 3 21 1 2.2 
6. 3$ + 735 2 + 2316 85185 122 + 1865 
1 1 Ор! 7 31 5 Li : 
7. 16+ 1415 8 = 145 6* 465 105 + 126 


More Practice. See @ оп page 333. 


Emphasize that mixed numbers must be changed to improper fractions and 
that whole numbers must be written ag 


e practice in division of fractions. 


Making Stuffed Animals 


1. The girls in the sewing class saw some stuffed animals in a 
toy store so they decided to make small stuffed animals to 
send to the Children’s Home. They had 9 yd. of brown 
cloth which they used to make ponies. It took $ yd. of 
cloth for each pony. How many ponies could they make 
from 9 yd.? 12 

2. They had 11} yd. of pink and white cloth which they used 
to make elephants. It took 1j yd. for each elephant. How 
many elephants did they make? 9 

3. If Betty made 2 giraffes from a piece of brown and white 
cloth that was 23 yd. long, how many yards did she use for 
each giraffe? 4 


Divide. Check the work by going over it: 


4. 15+ 18 14434 1-182 16 + 226 
5. 2146 3 $341 6 + 1541 12 + 822 
6. 93 4 $11; $122 34232 12 + 128 
7. 25+ 561 4+ 62 $4124 6$ + 2521 
8. 54 + 61 5rd $814 42 + 27520 
9. 15+ 723 тб +125 21 +252 


These examples summarize all types of division of fractions. Papers should 
be checked carefully to see that all pupils are able to work each type. Re- 
teach if necessary, emphasizing meanings. 77 
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Chapter Review 


1. Using 3, 4, and 9, or any two of them, 


write each of the 


following: a mixed number, a proper fraction in lowest terms, 


a proper fraction not in lowest terms, an 
that can be changed to a whole number, 


improper fraction 
an improper frac- 


tion that can be changed to a mixed number. 


2. Write a proper fraction and name its terms. 


« 14 124 315 575 16 5 
3. Change to lowest terms: 12, 22,218,300280, 56. 


4. Change to whole ог mixed numbers: zh 
52 
3 


1 5 9 3 
do dy» 4 ёх. 43 


"| 
су 
4. 
om 
со 
eho 


5. Write 4 different fractions that each equal 3. 
6. Write these fractions in order of size, beginning with the 


largest: тє, 4, $ 15 5 8 eo SI 
7. How much larger is 1 than 5;? 5 
Find the answers. Watch the signs: 
8. 23 +14 33 3x3 5 92-45 55 +i 12 
cu l 04$ 00 xus 4-5. 
10. 12-68 51143: 2104 xii 
11. 16x 12 4 2х5 33 15-14, 2610 3 
12. 4032 11 6435 71х13 15 11 x 51, 
13. 35 + 22 o 1-$3 20 4013 63 х 45 300 
1445-2313 fade їс х бт 11 21-12: 
15. 25 + 35 74 6х $2} 13-15 i 6543 1 
16. 32 х 12 42 44115 434 14$ 25121 
17. 4-4 24 2-14 42-21 e Ai 21 
15555114: 17544 47 Р 22:13 us 
19. 18418 33 hill 23+ 43 61 75-48 25 


Check papers carefully and note kinds of errors, 
they may find and correct errors (under your supe 
on original problems, projects, and so on. 


Return them to pupils so 


rvision). Let others work 


A Problem Test 


. Oranges are sold at 10¢ a pound, or at 59é for an 8-pound 


bag. If Mrs. Williams can use 8 lb. of oranges, how much 
will she save by purchasing an 8-pound bag? 1¢ 


. Sam weighs 932 lb., Bill weighs 911 lb., and Joe weighs 


891 lb. Find the average weight of these boys. 912 1° 


. At 3 pencils for 206, find the cost of 9 pencils». How many 
5 60¢ 


pencils can be bought for $1.00? 15 


‚ Three girls packed 8} Ib. of candy in boxes holding 4 Ib. each. 


They sold it at $.75 a box and shared the money equally 
after paying $1.20 for expenses. Find each girl's share.52- 25 


. Mr. Hall drove 82 mi. in 24 hr. Find his average speed 


in miles рег hour.??5 


. Grace is knitting a scarf that will be 13 yd. long when fin- 


ished. The searf now measures 2 ft. 8 in. How much longer 
must the scarf be?! ft. 10 in. 


. A farmer had 72 qt. of strawberries to sell at 556 a quart. 


He sold most of the berries at this price. To get rid of the 
last 15 qt. he sold them at 40€ each. How much did all the 
berries bring?59 7.35 


. Dick Reed found that his watch had gained 18 min. from 


7 A.M. Wednesday until 9 A.M. Thursday. How many min- 
utes had it gained per hour?? 


. Miss West earns $340 a month for 12 mo. Miss Banks earns 


$75 a week for 52 wk. Which one earns more per year and 
how much more? Miss West earns $180 more. 


. Yesterday Mr. Baker drove his car 265 mi. If he used 14 


gal. of gasoline on this tri , how many miles did he average 
per gallon of gasoline? 873 » ОГ about 19 


auccecrsnecsncceunsessces . 
0-5 6-7 8-9 
You need help Fair Good 

ИЕСИ ыст н АЗАА КЫ ы енин 
Remind pupils to record scores on own charts (page 41). Group 
pupils who had errors to help them discover causes (computational, 
lack of understanding of problem situations, and 


SCORE Excellent 


wrong process, 
so on). 
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Present diagnostic test of skills retaught 
in Chapter 2 with practice-page references. 


How Much Have You Learned? 


If you miss more than one example in a row, turn to the Practice 
Pages for that row. 


Practice 
Add. Check the work by going over it: Pages 
5 1 7 7 
1. 65 = us 25 3б 54, 55 
2 1 5 3 
E uL ue exa 
3; ДЕ E 11:5 eS 
2. 22 i 52 83 62 61, 62 
1 1 5 1 
14 i 12 44 53 
1 1 1 3 3 
2; 7$ 2i ig er 
бту 143 923 154 1412 
Subtract. Check the work Бу going over it: 
5 4 1 11 
3. 35 95 73 812 Ў 56 
1 1 3 
M 5 2% 5% * 
23 44 RU E E 
4. 7 27 95 47 312 58, 59 
5 7 5 
25 1% 3$ 25 a) 
Ч г y ы zh 
Multiply and check the work: 
5. 1х17 123 55 х 1264 9x3 22 63, 64 
5725 25 ТБ ов 
6. 2х3 36 75 ХЗ 8 бх 2 65, 66 
5 1 
7. 3x131 $x 554 31,321 67 
у А 
8. 7x 6 4$ x 7} 33 2i x 42 102 67 
Divide and check the work: 
9. 2197 13.9. 11 
9-3 162 14 22-24 72,73 
. 11.2251 Moy RS 
10. 15 - $21 25 +73 62 73-45 25 74 
Т2 E 3 13 
a + 105 32318 3 12-119 75, 76 
12. 62. 15 2 т. ТА 
3+ 15 5 45 + 15 3 т 15 i 75, 76 


All work on common fractions is included in this test. After 
checking papers, help pupils determine causes of difficulties 
Reteach or re-explain as needed before assigning remedial work 
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xplain and give practice on the time 
nes of the United States (pages 81-82). 


! 
| 
[ 
l 
Lot: 
| 
! 
| 
] 


Chapter 3 


New 
Orleans 


Standard Time Zones 


1. The United States, not including Alaska and Hawaii, is di- 
vided into the 4 standard time zones shown on the map 
above. Cities in the eastern part of the United States, such 
as Boston and Atlanta, all use Eastern Time (ET). Chicago 
and other cities in the Central States use Central Time 
(CT), which is 1 hr. earlier than Eastern Time. When it is 
7 p.M. in Chicago, what time is it in Boston? s Р. м. 


2. Denver and Salt Lake City are in the zone that uses Moun- 
tain Time (MT), which is 1 hr. earlier than Central Time, 
and 2 hr. earlier than Eastern Time. When it is 3 P.M. in 
Denver, what time is it in Chicago? in Boston? 

3. Los Angeles, San Francisco, atid Seattle are in the zone that 
uses Pacific Time (PT), which is 1 hr. earlier than Mountain 
Time. When it is 9 А.М. in San Francisco, what time is it 
in Denver? in Chicago? in Boston? in Seattle? 

10 A.M. 11 A.M. 12 noon 9 A.M. 
Discuss map with pupils and do ex. 1-3 orally. Make up similar questions 
about other cities on the map. 81 


Standard Time Zones 


1. Jack lives in Boston. On New Year’s Day he listened to the 
broadeast of the football game in the Rose Bowl at Pasa- 
dena, California. Pacifie Time is how many hours earlier 
than Eastern Time? ; What time was it in Pasadena when it 
was 7 P.M. in Boston? 4 Р.м. 


2. A television program is scheduled in New York City at 
9:30 P.M. What time is it seen in Chicago? in Seattle? in 
Denver? 7:30 P. u. 8:30 P.M. 6:30 P.M. 


3. Mary lives in Dallas. She wants to make a long distance 
call to her grandfather in San Francisco so as to reach him 
at 8 P.M. What time should she make the сай in Dallas? jop.y, 
» See the map on page 81. 


When it is 11 AM, in Denver, what time is it in New York? 1р.м. 

in Seattle? in St! LGN? When it is noon in Chicago, what 

time is it in Charleston? in Denver? in San Francisco? 10А.М. 

A P.M. . DENM. Se : 
5. When it is 1:30 P.M. in Seattle, what time is it in St. Louis? 3: 30 p.i. 
in Boston? in Butte? in Los Angeles? 1:30 p. y. 
. 4:30 P, M. 2; 30. P. M. 

6. Time in London is Б hours later than Eastern Time. When 
it is 9 A.M. in New York, what time is it in London? >р. 
At what time could a radio broadcast in London at 6 P.M. 
be heard in New York? in St. Louis? in San Francisco? 104. . 


s д 1 P.! 5 2 no 
Time in Honolulu and in Anchorage: Alaska, is 2 hours earlier 
than Pacific Time. When it is 7 A.M. in Honolulu and An- 
chorage, what time is it in Seattle? in Chicago? in New York? 12 noon 


: 9 A M. M. 
9. During the summer many cities and towns "аве Daylight- 


Saving Time. This kind of time is one hour ahead of Stand- 
ard Time. When it is 8 A.M. Daylight-Saving Time, it is 
Т АМ. Standard Time in any time zone. What are the ad- 
vantages of Daylight-Saving Time?, the disadvantages? 

10. When it is 12:30 p.m. Daylight-Saving "poi чар time 
is it by Standard Time? 11:30 А.М. 


11. A train is scheduled to arrive at 10:30 A.M. Standard Time. 

What time should it arrive by Daylight-Saving Time? 11:30 A.M. 
Let pupils use map on page 81 in discussing some of these examples. Have 
more advanced pupils investigate and report (illustrate on maps and globe) 
on time zones around the world. Supplement ex, 
as needed, 


= 


A 


1-11 with extra questions 


Teach pupils how to interpret and use timetables which use standard time Zones. 
Have pupils bring in timetables of transcontinental railroads or airlines. 


Discuss abbreviations on them and how A Transcontinental Trip 
they are read. 


Stallion Time 1. The timetable at the left 
New York (ET) Lv. | 6:00 pm Fri. shows the schedule you 
Chicago (СТ) Ar. | 9:00 am Sat. might follow if you plan 


Омар х "^ D e o a trip by railroad that will 


Cheyenne (MI) “ | 9:20am “ take you across the coun- 
Ogden eh BO, a try from New York to 
Reno ien. 3:30 Ам Mon. Sa F ^ О hi 
Oakland *" к= бод" 3 n CISCO. n this 
S. Francisco “ Ar. | 11:20 AM Mon. timetable, what is the mean- 


ingof ET? CT? MT? PT?5ee Guide. 


Have pupils make similar timetables for trip across United States. 
If you leave New York on a Monday afternoon, on what 
day and 4% what hour will you arrive at Chicago? аё San 


Francisco What time is it in New York when you arrive 


at San Francisco? 2:20 Р.М. (1) Tuesday at 9:00 A.M.; (2) Thursday at 
11:20 A.M. 


How many hours and eee does the trip take from New 
York to San Francisco? How many hours and minutes does 
the trip take from Chicago to Reno? from Chicago to San 


Francisco? from Ogden to San Francisco”? hr. 40 min. (1) 68 hr. 
20 min; (2) 35 hr. 30 min.; (3) 43 hr. 20 min. 


4. On the trip from New York to San Francisco, will you turn 
the hands of your watch forward or backward, and how. 
much, as you enter each new time zone? How many times 


will you have to set your watch on this trip? ? 


5. When you return to New York from San Francisco, how 


will you set your wateh as you enter each new time zone? 
Ahead 1 hr. 


6. In ex. 5, suppose your watch is set at Pacific Time when 
you leave San Francisco and you do not set your watch 
again until you reach New York. When you reach New 
York, will your watch be fast or slow and how much?3 hr. slow 


3 


An airplane flew nonstop from California to New York, 
leaving California at 8 A.M. and arriving at New York at 
3:35 p.m. How many hours of flying did the trip take?:^r. 35min. 


8. A train leaves Chicago at 7 Р.м. on Wednesday and arrives 
at Los Angeles 891 hr. later. On what day and at what 
hour does it arrive at Los Angeles? Friday at 8:30 A.M. 
Emphasize fact that total elapsed time in some cases is more less (depending 
2 


on direction) than difference between arrival and departure times by 1, 2, 


or 3 hours, depending on zones involved. 83 


ч 


84 


Stress 


Review and reteach meaning of decimals (pages 84-85). Emphasize that 
decimal fractions are another way of writing common fractions whose 


Meaning of Decimals denominators are 10 or powers of 10. 


1. The common fractions 3%, 100) and 4555, which have de- 
nominators of 10, 100, and 1000, may be written as decimals. 
The fraction 5 may be written as the decimal .3; in this 
case only the“numerator 3 of the fraction is written and a 
decimal point is placed before it. When the denominator of 
a fraction is 10, the decimal has only 1 place. Stress. 

In the same way, тоо may be written as the decimal .49. 
When the denominator is 100, the decimal has 2 places. Stress. 
The fraction т 1% may be written .781, Point out that decimal 


A means decimal fraction. 
2. When a fraction is written as a decimal, the decimal must 


have as many places to the right of the decimal point as 
there are zeros in the denominator of the fraction. For 
example, to write 4355 аз a decimal, you must place a zero 
before 7 to give it two places; then 775 becomes .07. Like- 


wise, тооо becomes .007 when written as a decimal. Emphasize 
concept in first sentence in ex. 2 through more examples. 


3. To read a decimal, read it as a whole number and then give 
it the name of the place of its last figure. For example, .9 
is read 9 tenths because 9 is in tenths place; .53 is read 53 
hundredths because 3 is in hundredths place; and .006 is 
read 6 thousandths because 6 is in thousandths place. 


4. The number 34.708, which паі, a whole number and 
a decimal, is called a mixed decimal. It means 94455. 
Sometimes 34.708 is read three-four-point-seven-o-eight. 


Zero is read like the letter о. Stress. 


5. The decimal .5 may also be written 0.5. When there is 
no whole number, a zero is often written to the left of the 
decimal point to call attention to the point. 
Have pupils write numbers in ex. 6-8 as common fractions 
Read these numbers: and mixed numbers. 
4 dps 176 thousandths 1 thousandth 5 and 385 thousandths 
6. .4 ^79  .176^ 406  .0014 16. 5.385 ~ 
79 hundredths 6 hundredths 1 and 46 КОЧТЫ 2 апа Ороо 
7. 8 0.4 0.19 74 1.86 29.1 7.004 3.204 
See Guide for ex. 7-8. 
В: ! 0.6 0.05 .69 6.25 30.6 
Read some fractions, such as "thirteen thousandths, " ed с E 
pupils write them as common and decimal fractions. 


More about Decimals 


1. You know the names of the first 3 decimal places. The 
number below has 6 decimal places. Learn the names of all 
6 decimal places, starting at the decimal point and reading 
toward the right. For the names of the places in whole 
numbers, start at the decimal point and read toward the left. 


Hundred-thousandths 


Decimal point 
© willionths 


Millions 
Thousands 
P Tenths 


Billions 
O* Hundred thousands 


© Ten thousands 


p? 


№ Hundred millions 


© Ten millions 


- 
- 


> Hundreds 

ЗО Tens 

ЭМ ones 

№ Hundredths 

Ол Thousandths 
ЗО Ten-thousandths 
-. 


A 


The number above is read 5 billion, 281 million, 603 thou- ( 
sand, 497 and 425 thousand, 918 millionths. The decimal 
-point is read ànd. Any decimal is read as a whole number 
and then given the name of the place of its last figure; for 
example, .076 is read 76 thousandths because 6 is in thou- 
sandths place; .000307 is read 307 millionths. 
Give further practice like that in ex. 2-4. 
Read each decimal below as explained in ex. 1: See Guide. 


2. .3725 .18875 .879043 2793.46718 

3. .0932 .00614 .405916 719.322761 

4. .0008 .00045 .600172 400.260004 
the *tenths," 


Have pupils read numbers in ex. 6 first, be 5 say 
Write each camber as a decimal or a mixed decimal: ‘hundredths, ” 
sae 2204 5885 


6354. 571824. 3 27165 586 

5. 10000 -9354 1000000 - 9 1824 тдоо: 003 100000 .00718 100 9.86 T0000 9. 2847 
216 39476 27 48175 379 84309 

6. 10000 +0216 1000000 . 0394767900 +927 100000 .48175 1563.79 10000 8.4309 


Write each of the following as a decimal or a mixed decimal: 
7. Two and seven hundred fourteen millionths. 2.000714 
8. Five thousand six hundred twelve ten-thousandths. .5612 


9. Eighteen and four hundred twenty-five thousandths. 18.425 
n ex, 1, to use to read and write 
Give further practice as needed. 


85 


Have pupils make own place value chart, as i 
other decimal fractions and mixed decimals. 


Review and reteach place value. Carefully develop use of exponents to 
tell how many times 10 is a factor, After meaning is clear, extend to 


Place Value other factors. 


1. Study the numbers below: 
A. In 3000.07 the 7 stands for .07 or 7 hundredths 
B. In 3000.7 the 7 stands for .7 or 7 tenths 
C. In 3007 the 7 stands for 7 or 7 ones 
D. In 8070 the 7 stands for 70 or 7 tens 
E. In 3700 е 7 stands for 700 or 7 hundreds 


In B the value of the 7 is 10 times as great as in A; in C 
the value of the 7 is 10 times as great as in B. You see that 
the value of 7 becomes 10 times as great if you move it one 
place to the left. 


2. Our system of writing numbers has place value because the 
value of each digit depends upon the place it occupies. 


If any digit of a number is moved one place to the left, its value 
is multiplied by ten. 


3. The values of the first five places in whole numbers are: 
ten thousand thousand hundred ten one 
10,000 1000 100 10 1 
10 x 10 x 10 x 10 10 x 10 x 10 10 x 10 10 1 
These values are often written by using an exponent, which 
is a small number placed as shown below: 
10 x 10 x 10 x 10 = 10* тото 10° 
10 x 10 x 10 = 10° 10 = 10° 
The exponent tells how many factors of 10 are in the product. 
10* means a product of four 10’s and is read “ten to the 
fourth power." Ten to the first power is usually written 
without the exponent 1. 
MC фена these mapas: Ones ented) 
5. The value of 7324 can be expressed with exponents this way: 
7324 = 7 thousands + 3 hundreds + 2 tens + 4 ones 
7324 = (7 x 10 x 10 x 10) + (3 x 10 x 10) + (2 x 10) + (4) 
1824 = (7 X 10?) + (8 x 102) + (2 X 10") + (4) 


6. Write the values of these numbers using exponents: See Guide. 
485 6946 9247 23,843 
In ex. 1 point out that if a digit is 
only 1/10 of its previous value, 
86 than one place apart, 


moved one place to the right, it has 
Compare place values when digits are more 
Compare different place values using exponents, 


Present first set of improvement tests in division. 
Improving by Practice 


Division Test la, Time: 5 min. after copying. 
528 931 R8 22 
1, 76) 40128 62)57730 39) 8736 
R11 
2. 43) 25080 55) 24530 84)73836 ©) 
Division Test 1b. Time: 5 min. after copying. 
959 R9 5221 
3. 58) 55622 99) 45153 23) 5221 
5 R16 715584 3 
4. 78)59046 64) 46800 32) 15584 (6) 
Division Test 1с. Time: 5 min. after copying. 
993 R28 0 
5. 47) 46699 62)14260 86) 56932 


R14 
6. 34)13172 75)66675 98)76930 (*) 


Remind pupils to record results in Score Books (page 50). 

Mixed Practice 
Present mixed review of computational skills. Determine causes of 
Find the answers: errors through individual conferences. 


7. $7.28 + $9.72 $17.00 339,336 + 54 6284 9-23 61 

8. 329 x 4207 1,384,103 | 48416216 % x 20 174 

9. 36,356 + 61596 6290 х 8337 52,439,730 19% 14 14 
10. 9000 — 2994 6006 $36.75 — $9.98 $26. 71 15 +35 41 
11. 15,259 +76 200 R59 165,015 + 171 965 5$ — 21535 
12. 19,590 + 24779 R77 841411 322.125 
13. 735 х 9238 6,789,930 $26.33 + $3.67 $30.00 7i – 3431 
14. 8007 — 2699 5308 408,865 + 797 51384 214 1245 
15. 11,814 + 29 sorru 448442 4% +73 10 


To the Teacher. In ex. 1-6, pupils should write R before remainders, if any. 

Note that division examples should be copied first, before test is begun. 

Method of giving, scoring, and recording tests is same as for others (see 

pages 46-50, and 344), Group pupils for reteaching. 87 


То summarize the understanding of the Roman Numeral System have each pupil 
make his own chart for rapid conversion to Roman numerals. 


The Roman Numeral System 


1, The symbols used in the Roman Numeral System are I, 
V, X, L, C, D, M, and a bar. A bar written over a Roman 
numeral multiplies it by 1000. 
Thus V = 5000. What is X? 
The Roman numerals from 1 
to 9 are shown in column 4; 
those for tens from 10 to 90 in 
column 3; those for hundreds 
from 100 to 900 in column 2; 
and those for thousands from 
1000 to 9000 in column 1. The 
numerals in columns 3 and 4 
make all the Roman numerals from 1 to 99. Write in Ro- 
man numerals: 

32 74 92 89 36 55 30 


XXXII LXXIV XCII LXXXIX NI LV XXX 
2. The primary symbols are those in the first row: I, X, C, M. 


The secondary symbols are in the fifth row: V, L, D. The 
symbol I is written before V and X and subtracted from 
them. Thus IV = 4 and IX =9. In like manner X is 
written before L and C, and C is written before D and M. 
These are the only places where this subtractive principle 
is used. What is AC? CD? 

3. The Roman numerals in these four columns make all the 
Roman numerals from 1 to 9999. То write 3947 in Roman 
numerals, first select the symbol for thousands, MMM; 
then the symbol for hundreds, CM; then the symbol for tens, 
XL; and finally the symbol for ones, VII. These symbols 
are then written from left to right: 


3947 = MMM + CM + XL + VII = MMMCMXLVII 
Notice that when you write 3947 in Roman numerals you 
write, as in our system, thousands first, then hundreds, tens, 
and ones from left to right. The Roman system, however, 
does not have place value. Write in Roman numerals: 


DCCIV CDXC ~ MCOCLXXXII — XLIIICDXCVIII 
704 490 1882 48,498 845,678 CCCXLVDCLXXVIII 


It is important to emphasize that Roman numerals do not have place value such 
as in our decimal system. This is the first opportunity to analyze a system 
88 radically different from the decimal system. Other systems do exist. 


teach addition of decimals (with and without same name) pages 89-90. 


Adding Decimals 


view fact that only fractions with like denominators сап be added. 

1. The depth of snow is measured in tenths of an inch. In 

three storms one week, these amounts of snow fell: 3.4 in., 
2.8 in., 4.0 in. How many inches of snow fell that week? 10.2 

» When you add decimals, be sure to keep the decimal 3.4 

points in a line under one another. The decimal point in 2.8 

the answer must be kept in line also. 4.0 

2. Problem Bob bought a bat for $2, a baseball for $1.57, a 

glove for $6, and shoes for $5.75. How much did he spend? 


Explanation You can write the amounts in this A B 

problem as at A and add them, which gives $2 $2.00 
$15.32. It may be easier, however, for you to 1. 57 1, 57 
add these amounts if you write a decimal point "s 6.00 


and two zeros after $2 and $6 as at B. When 575 575 
you have an addition example in decimals where $1532 $15.32 
the numbers do not all have the same number of ё : 
decimal places, you must keep the decimal points under one another. 

When you add decimals that represent measurements they should 
all be to tenths, or all to hundredths, and so on. Emphasize, 


Copy in columns, add, and check: 
3. 6.3 + 9.2 + 8.4 + 0.7 + 4.5 + 3.3 + 2.8 35.2 
4. 9.25 + 14.28 + 6.37 + 1.75 + 4.50 + 10.16 46.31 


Remind pupils to copy carefully and keep columns straight in ex, 3-4. 


89 


90 


Emphasize that in addition of whole numbers and decimals, decimal 
point should be written to right of each whole number. 


Problems and Practice 


1. Mr. Lewis wants to drive to Chicago tomorrow by way of 


Readville and Columbus. He knows it is 18.5 mi. from his 
house to Readville, 39.4 mi. from Readville to Columbus, 
and 78.2 mi. from Columbus to Chicago. How many miles 
will the trip to Chicago be? 136. 1 


If the speedometer on Mr. Lewis’s car registers 8024.3 mi. 
just before he leaves for Chicago, what should it register 
when he arrives in Chicago? See ех. 1.8160. 4 


Joe's cow gave 38.6 1р. of milk on Friday, 42.6 Ib. on Satur- 
day, and 39.8 lb. on Sunday. Find the total number of 
pounds of milk the cow gave in three days. 12! 


Have each pupil make up problem involving addition of decimals, for 


Add. Check the work by going over it: partners to solve. 
4. 276 9.40 11.6 31.8 6.333 22.476 
45 3.20 9.4 27.1 2.500 50.107 
6.67 .88 18.2 20.5 1.395 15.245 
5.74 5.14 y 49.0 7.250 19.018 
15.62 18.62 46.5 128.4 11. 418. 106. 846 
Б [9.5 5.34 7.98 26.1 5.500 31.128 
31.8 .26 1.67 15.4 9.450 10.411 
12.9 1.53 4.40 7.6 2.667 6.025 
4.3 .50 .85 2 9/5 11.600 
10.1 179 1.60 12.8 .625 8.750 
8.6 9:15 2.25 10.0 6.000 15.625 
81.2 11.53 18:15 74.6 24.617 83.539 


Copy in columns, add and check: 
6. 
7. 
8. 
9. 

10. 


11. 


2.6 + 5.2 + 3.6 + 8447.5 + 1.7 + 4.3 33.3 

1.3 + 2.8 + 5.6 + 4.2 + 1.5 + 6.9 + 0.4 + 3.5 26.2 

2.125 + 4.375 + 6.333 + 4.875 + .625 + 1.125 19.458 

$7 + $2.12 + $6.80 + $9.50 + $11.75 + $2 + $7.37 $46. 54 
.375 + 4.5 + 10.25 + 8.75 + .625 + 3.5 + 6.125 34. 125 
4.17 + 3.89 + 12.44 4 7.13 + 5.72 + .77 34.12 


More Practice. See @ on page 884, Use to increase skill, Have 
pupils do ex. 1-3 independently. Then discuss solutions with class. 


EX. 


4-11 should also be done as independent work. Let different pupils 


explain solutions at board. 


Subtracting Decimals 


1. Problem On a timetable Jim found that the distance from 
Chieago to Fort Johnson is 232.9 mi., while the distance 
from Chicago to Center City, which is farther along on the 
same route, is 451.1 mi. How far is it from Fort Johnson 
to Center City? 218.2 mi. 


Explanation To find the distance between Fort Johnson 451.1 
and Center City, you subtract as shown at the right. 232.9 
Put the decimal point in the answer under the decimal 218.2 
points above. To check the work add 218.2 and 232.9. 
Emphasize importance of checkin carefully. : 
2. Maria gave the cler 410 when she paid for a dress that 
cost $5.98. How much change did she get? s4.02 


» You can write the numbers as shown at A, B 


but the work is easier if you place two zeros $10. $10.00 


after $10., as shown at B. 5.98 5.98 
Subtract and check the work: $4.02 

3. 1126 1.25 12.25 28.667 625.438 

9.8 .38 1078 18.875 109.875 

1.8 .87 1.47 9.792 515. 563 

4. 6.53 3.50 9.442 306.50 100.375 

5.88 2:75 8.716 198.75 89.625 

65 “18 . 126 107. 75 10.750 

5. 31:5 45.8 5.556 46.324 320.180 

16.5 36.3 2.818 17.022 119.500 

15.0 9.5 2.738 29. 302 200.680 

6. 5:33 21.0 112.5 31.000 $4525.50 

2.67 15.6 38.7 25.375 2618.49 

2.66 5.4 13.8 5.625 $ 1907.01 

7.158 6.80 17.20 8.0000 $2000.00 

11.6 3.85 1375 5.4375 1297.35 

4.2 2.95 3. 45 2.5625 $ 3702.65 

8. 9.81 17.6 1.000 416.38 $9800.00 

4.18 15.8 .875 227.85 4209.31 

5.63 1.8 .125 188. 53 $ 5590.69 


More Practice. See @ on page 334. 

Ex. 1-2 should be discussed carefully with pupils, stressing how and why 
they may change 1 one to 10 tenths and 1 tenth to 10 hundredths. If there 
are no apparent difficulties, have pupils complete ex. 3-8, and 91 
explain some examples. 


Present problems involving addition and subtraction of decimals. 


. Wood Keeps Cows 


1. Mr. Wood has 10 cows and keeps a daily record of the 
amount of milk each cow gives. Last week Dot gave these 
amounts: 28.3 lb., 25.6 1b., 26.5 lb., 29.3 1b., 30.2 lb., 29.1 1b., 
27.9 lb. How many pounds of milk did Dot give last week? 196.9 


2. Daisy gave these numbers of pounds of milk last week: 
32.5 lb., 33.0 1b., 31.9 Ib., 82.6 lb., 30.8 lb., 34.4 lb., 32.9 lb. 
How many pounds of milk did Daisy give?228. 1 


3. How many more pounds of milk did Daisy give last week 
than Dot? See ex. 1 and 2. 31.2 


4. Last week the 10 cows together gave these amounts of milk 
daily: 312.6 1p., 306.2 lb., 309.3 lb., 313.1 lb., 308.7 lb., 
307.5 lb., 311.2 Ib. Find the total number of pounds for the 
week and the average number of pounds per day. 309.8 


5. It takes 8.6 lb. of milk to make 1 gallon of milk. About 
how many gallons of milk did the 10 cows together average 
per day? See ex. 4.36 R2, or about 36 


> You can divide 309.8 by 8.6 by dividing 3098 by 86. 


6. An empty quart milk bottle weighs 1.12 lb. A quart of 
milk weighs 2.15 lb. Find the weight of the bottle filled 
with milk. 3.27 1b. 

Scales on dairy farms do actually show weight to tenths of a pound. After 
discussing solutions to ex. 1-6, have pupils make up original problems 1n- 
92 volving addition and subtraction of decimals, 


Changing Decimals to Fractions 


1. Problem Ann read in the newspaper that .75 in. of rain fell 
during yesterday’s storm. Ann says that this is the same as 
$ in. of rain. Is Ann right? Yes 
Explanation You can show that .75 = { by writing .75 as Тоо 
and changing 4j to lowest terms. If you divide both numerator 
and denominator of 155 by 25, you get 4. You should remember 
that .75 = 3 because you will often use this fact. 


2. Change .25 and .50 each to fractions. 1 , i 


з. Change 825 toa fraction. 7 


> Write .325 as 4325, and change the fraction to lowest terms. 
The result is 12. So .325 = 10. 


4. Problem Change .668 to a fraction. $ 


Explanation First write .66 as 89 You then multiply the 
numerator of M 
the new numerator. If you multiply 66$ by 3, you get 200. Then 

E Й 66) _ 200 2 
you must multiply 100 by 3, which gives 300. So 100 = 300. 3 


Change these decimals to fractions: Stress changing to lowest terms, 


by a number that will give a whole number in 


s. As OUS ars 17774254 777375 3 
в. 32 алей кд guo 37545. 4330: 33] i 
7.76 P 958 83$ 425 2254 8711 
s. 40.3. бав И 047464 27 125: 450 x i 


9. Remember these decimals and their fractional values: Following 
should be memorized after understanding is assured. 


1 25-1 i-i 871-1 ae-i | 
i 02 37h =$ 331-1 83154 od 
P 75-í 624 = 5 .662 = 2 169-1 3 


First review that number of places to right of decimal point tells 
denominator of the fraction and that the number to right of decimal point 
makes up the numerator. Then follow development as given. 93 


Have actual objects for counting and grouping. Group by tens first and 
then start over and group by fives, Considerable practice in groupir 


Number Bases and Place Value aids understanding. 


1. Our number system is called the decimal system because it 
uses groups of ten. You have learned that in our number 
system the value of a digit depends upon its position or 
place. You also know that the value of each place is ten 
times the value of the place on its right. In the number 
3124.89, the 4 represents 4 ones, the 2 represents 2 dine and 
the 8 represents 8 tenths. What do ij d “Bnd 9 present? 
(1) 1 hundred; (2) 3 thousands; (3) 9 hundredths 


2. When you write numbers in the decimal system you use only 
ten distinct symbols. These symbols are the digits 0, 1, 2, 
3, 4, 5, 6, 7, 8, and 9. With these symbols you can write 
all numbers. In counting, ten follows nine. For ten you 
have no digit. So you make a group of ten ones and write 
10, which means 1 group of ten ones and no ones. 24 means 
2 groups of ten ones and 4 ones. 376 means 3 hundreds, 7 
tens, and 6 ones. Notice that one hundred is a group of ten 
tens. Give the meaning of: See ans. in Guide 


348 1648 813.68 20,000 870.089 
3. You can build a number system using only the symbols 0, 1, 
2, 8, and 4. For one you can write 1, for two write 2, for 
three write 3, and for four write 4. For five you have no 
digit to use. So you make a group of five ones and write 10. 
In this new system 10 means 1 group of five ones and no 
ones, 13 means 1 group of five ones and 3 ones, and 42 means 
4 groups of five ones and 2 ones. The value of each place is 
five times the value of the place on its right. So the 3 in 
342 means 3 twenty-fives, since five times five is twenty-five. 
» The decimal system, in which you use groups of ten, is 
called the base ten system. This new system, in which you 
use groups of five, is called the base five system. 


4. Write one to Ne in base ten and n base five: 


Bak ten: 1,2 373 8 8 8 о 1b 2 20 
Base five: 1, 2, 9, С 10;-115-12 51914120221. су 101 
22, 23, 24; 30, 31, 32, 33, 34, 40, 41, 42, 43, 44, 10 
After writing all the numerals from 1 to 26 in ex. 4, observe which are 
even and count by twos, by threes, by fives, and by tens, in both bases. 


94 


Ex. 5 is long, so have class work together and make checks as work proceeds. 
Have pupils observe relation between the two sets of numerals. 
5. Write five to two hundred by fives in base ten and in base five. 
see ans.» Base ten: 5, 10, 15, 20, 25, 30, 35,..., 200 
ийе. Base five: 10, 20, 30, 40, 100, 110, 120, ..., 1300 


6. You have used a new number system with a base of five. 
You ean build number systems with other bases such as eight 
or two. In order to tell the base of the number system a 
subscript is used when writing a number. In 13;, the 5 is 
the subscript and it tells that the base is буе. In 257, the base 
is seven. Notice that the subscript is written in base ten. 
If no subscript is used, the base is ten. 

You know that 13s means 1 five and 3 ones. Study these: 
23, = 2 fives and 3 ones 
25; = 2 sevens and 5 ones 
423; = 4 twenty-fives, 2 fives, and 3 ones 
312, = 3 sixteens, 1 four, and 2 ones 
1220: — 1 twenty-seven, 2 nines, 2 threes, and no ones 


Give the value of each digit: See ans. in Guide. 


7. 31s 14, 42, 121s 240s 
8. 342; 2184, 1320s 2859 8300 
9. 217 158. 627s 11 10102 


10. To change a number written in base five to base ten you 
express the base five place values in base ten: 
28, = 2 fives and З ones 
23s = (2 X 5) + (3 X 1) =10+3=18 
Change to base ten: 
11. 31516 1459 42522 1215 36 2405 70 


12. 342591 21345294 13205210 2044 274 30035378 


13. 125653 217 15 158669 1123 213: 39 
p> 1256 = (1 X 6 X 6) + (2x 6) + (5 х1) =36412+5 
= 53 
14. 11112 15 10102 10 21346490 21223 71 8221: 233 
p 1111, = 1х2х2х2) +(1х2х2) +(1х2) + 
1х1 = 15 


In examples where new base causes difficulty do not hesitate to use objects 
again. Count and write the digits as objects are grouped according to new 


base. 95 


Reteach multiplication of decimal by whole number. 


Multiplying Decimals 


1. Problem Swan Lake is 11.7 mi. from Peter's house. How far 
does Peter ride on his bicycle if he goes to Swan Lake and 
back by the same road? 2-4 mi. 


Explanation When you multiply a decimal by a whole 11.7 
number, the product must have as many decimal places as — 2 
the decimal itself. There is one decimal place in 11.7, so 23.4 
the product must have one decimal place. Then the deci- 
mal point is placed at the left of 4. The answer is 23.4. 
To show that 23.4 is correct you can add 11.7 to 11.7 to get the 
total distance. The sum is 23.4, which equals the product above. 
Stress understanding, not memorization of following. —~_ 
To multiply a decimal by a whole number, multiply 
as with whole numbers. Then, beginning at the 
right, point off as many decimal places in the 
product as there are in the multiplicand. 


Have pupils verify decimal-point 


2. Study these examples carefully: position through estimation. 
21 vA 3.2 .06 .0017 .008 
4 TUB 9 Z 4 3 


28.8 :42 :0068 1024 


.84 i 5 
Have pupils estimate answers before multiplying in ex. 3-6, 


Multiply. Check the work by going over it: 


3::212 11.9 42.6 8.37 .009 .025 
9 4 2 8 Z 5 

1.908 741.6 785.2 66. 96 063 125 

4. .026 6.38 .012 .004 349 7.53 
Nc e gite 9 4 
7078 38.28 . 096 .020 3. 141 30. 12 

5. .063 .005 .147 16.5 2.54 60.7 
15 19 31 28 67 797 
77045 7095 4.551 462.0 170. 18 4795.3 

6. .035 9.03 .006 70.8 .024 46.5 
pi? 1566008 оз 4 


1.085 650. 16 3 ‚384 2478.0 1.776 2278.5 
More Practice. See e on page 335. 
Lead pupils to discover and verify rule (boxed above) by having pupils 
use addition and estimation, that is, answer for 2x11.7 must be larger 
than 22 (2x11) and smaller than 24 (2x12). Therefore decimal point shoul 
be at right of 23. 


teach multiplication of decimal by decimal (pages 97-98), Review 
ining of unit, knot (see Guide). 


1. Problem The speed of a ship is measured in knots. A 
speed of 1 knot is equal to a speed of 1.15 mi. per hour. If 
a large steamship has an average speed of 29.3 knots, find 
its speed in miles per hour. 33. 695 


Explanation Multiply 1.15 by 29.3 as you multiply 1.15 
whole numbers. The product is 33695. То find where 29.3 
to put the decimal point, make a rough estimate of the 345 


answer by multiplying the 1 of 1.15 by the 29 of 29.3. 1035 
This gives 29. Since the answer should be a little шоге 230 
than 29, the decimal point should be placed after 33, 33.695 
which gives 33.695. 'The speed is 33.695 mi. per hour. 


2. The decimal point in the product can also be placed by 
rule. Since there are 2 decimal places in 1.15 and 1 decimal 
place in 29.3, there are 3 decimal places in 1.15 and 29.3 
together. The product should then have 3 decimal places in 
it. Beginning at the right, point off 3 decimal places in 33695, 


which gives 33.695 as the answer. 
Stress understanding, not memorization. ———], 


To multiply decimals, multiply as with whole num- : 
bers. Then, beginning at the right, point off as : 
many decimal places in the product as there are 
decimal places in the multiplier and the multiplicand 


together. : 
Estimate the leves Mon multiply the numbers: e 
(1); (2) 100; 103.32 99; 104. 16 280; 309.52 80; 86.645 
3. 4.1 х 252 9.3 х 11.2 7.3 x 42.4 2.15 x 40.3 
48; 50.530 56; 52. 780 240; 257.92 54; 56.2005 
4. 6.2 х 8.15 6.5 х 8.12 3.2 х 80.6 6.21 х 9.05 


Follow development and explanation іп ex. 1. Before presenting rule in 
ex. 2, do some more examples, using estimation to locate position of 
decimal point. In ex. 3-4 have pupils give estimated answers first 
before multiplying. 
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Assign ex. 1-4 as independent work to see that all can use decimal skills 


in problem solving. 


Problems and Practice 


Then discuss solutions with class. 
done as class activity. 


Ex. 5 should b: 


1. The average speed of a fast train is 52.24 mi. per hour. At 


that rate how far will it go in 7.5 hr.? 391.8 mi. 


. Mr. Williams ean drive his ear an average of 18.4 mi. on 
How far сап he drive on 6.5 gal.? 119.6 mi, 


N 


1 gal. of gasoline. 


o 


gasoline. 


. A gallon of gasoline costs $.28. Find the cost of 6.5 gal. of 
$1.82 


4. A yard of wool cloth costs $2.50. Find the cost of 4.5 yd. 
of this cloth. $11.25 


ол 


Second and fourth examples are wrong. 


. Study these examples. /Is the decimal point in each product 


in the correct place?’ If you find any mistakes, write the 


answers as they should be: 


4.29 
.37 


3003 
1 287 


1.5873 


12.24 
2.6 


7 344 
24 48 


31.824 


Multiply. Check by going over the work: 


6. 04 x 9.7 .388 
7. 07 x 3.8.266 
8. 4.6 x .53 2.438 
9. .27 x .61 .1647 
10. .58 x 6.4 3.712 
11. 9.2 x 7.4 68.08 
12. 3.1 x 9.7 30.07 
13. .83 x 8.3 6.889 
14. 1.9 x .56 1.064 
15. .36 x .71 .2556 


More Practice. See @ on page 335. 


In ex. 6-15 pupils should be able to explain decimal-point position by esti* 


.15 x 3.9 .585 

6.9 x .85 5.865 
2.1 x 8.9 18.69 
5.4 x .92 4.968 
.16 x 4.2 .672 

9.3 x 9.6 89.28 
2.5 x 3.8 9.50 

.47 x 5.4 2.538 
85 x .75 .6375 
79 x 7.4 5.846 


.19 x 2.3 .437 

8.7 x 9.2 80.04 
.94 x .86 .4644 
1.6 x 6.7 10.72 
.23 х 3.8 .874 

6.2 x 6.9 42.78 
.14 x .83 . 1162 
.68 x 4.6 3.128 
3.5 x 7.4 25.90 
.97 x 1.3 .741 


Be sure pupils can explain decimal- 
point position without using rule. 


431.8 
1:2 


8636 
4318 


5181.6 
518. 16 


.67 x 4.26 2.8542 
9.8 x .123 1.2054 


5.8 x 60.5 350.90 - 


.23 x 4.52 1.0396 
5.4 x .674 3.6396 
8.5 x 1.78 15.130 
.87 x 73.8 64. 206 
32 х 705 .22560 
6.9 x 18.9 130.41 
7.8 x 2.59 20.202 


mation, using common fractions, and by place-value knowledge: product of 
tenths and hundredths is thousandths (3 decimal places). 


resent second set of improvement tests in addition. Review arithmetic 


'cabulary. 


Addition Test 2a. 


1. 574 
199 
680 
125 
227 
547 
316 


2668 


962 
191 
827 
510 
374 
806 
182 


3852 


Addition Test 2b. 


2. 917 
884 
773 
606 
180 
964 
835 


5159 


392 
574 
740 
512 
404 
823 
321 


3766 


Addition Test 2c. 


з. 302 
690 
703 
554 
144 
106 
845 


3344 


883 
254 
278 
555 
461 
309 
316 


3056 


487 
636 
391 

509 
390 
874 
729 
4016 


195 
466 
310 
198 
759 
306 
543 


2111 


168 
129 
204 
597 
975 
183 
832 


3088 


Improving by Practice 


213 
680 
327 
699 
822 
569 
157 


3467 


400 
554 
765 
200 
151 
295 
728 
3093 


129 
955 
880 
744 
962 
338 
319 


4327 


Time: 4 min. 


541 813 
173 581 
806 305 
894 616 
654 270 
230 901 
947 871 
4245 4357 
Тіте: 4 тіп. 
353 820 
606 189 
457 758 
183 931 
832 273 
242 706 
496 467 
3169 4144 


Тіте: 4 тіп. 


837 
194 
956 
427 
872 
791 
316 


4393 


706 
585 
303 
974 
860 
172 
265 


3865 


The Language of Arithmetic 


Show that you know what each word or group of words means: 
12. hundredths 


13. millionths 


4. tenths 

5. estimate 
6. point off 
7. round off 


Note that only answers to ex. 


9. factor 
10. place value 


8. mixed decimal 


11. decimal point 
1-3 should be written on folded paper (see 


14. time zone 


15. round number 


pages 46-50, 344). Do ex. 4-15 as oral activity, with pupils using 
chalkboard to write examples of terms. Provide further specialized 


review as needed. 


(9) 
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Reteach zero cases in multiplication of decimals. 


Watching the Decimal Point 


1. Problem Find the product of .16 and .03. .0048 
Explanation In this example, it is easy to multiply 16 
by 3 but it is difficult to place the decimal point correctly. 
You know that 3 X 16 = 48. If you follow the rule оп .004 
page 95, you know there should be 4 decimal places in 
the product, counting from the right. Since there are 
only two figures in 48, two zeros are written before 48 so that 
there will be 4 decimal places. The answer is .0048. 


2. To show that .0048 is the correct product, you can write 
the two decimals as fractions and then multiply the frac- 
tions. The answer is тосуу, Which equals 
.0048 when written as a decimal. This ;25 x i5 = mw 
shows that the work in ex. 1 is correct. 

Sbress 100618 80010555 cdg ай дахааяванаалааданааяахй аба арал ацөнальаваллалаэ 

When the number of decimal places to be pointed 

off is greater than the number of figures in the 

product, put as many zeros to the left of the product 

as are needed to point off correctly. 

Have pupils check some -answers in ex. 8-5 by using common fractions. 

Multiply these numbers: 

3. .5 x .03.015 6 x .012.0072 .05 x.113.00565 .01 x 2.13.0213 

4. 7 х 12 .084  9х.003.0027 1.2 x .004.0048 0.4 x .004.0016 


5. 3 x .02.006 5 х .015.075 .04 x .006.00024 6.3 x .003.0189 


In ex. 6 to 9, three answers are given for each example but only 


one answer is correct. Tell which is the right answer; PO orally and have 
pupils use estimation. 


6. Does .9 х 3.27 equal .02943, or 2.943, or 29.43? 2.943 

7. Does .2 x АТ equal 9.4, or .94, or .094? оол 

8. Does .19 х .21 equal 39.9, or .399, or .0399? . 0399 

9. Does .4 X .018 equal .72, or .072, or .0072? .0072 
More Practice. See (30) on page 335.Use to reinforce understanding. 
Discuss ех, 1-2 thoroughly. Have some more examples done at chalkboard, 
in both decimal and common fraction form. Pupils should realize that 


product of 2 pure decimals must be less than either factor, since each 
factor is less than 1. 


teach division of decimal Бу whole number when there is по remainder, 


Dividing Decimals by Whole Numbers 


1. Study these exercises carefully: 


A. В. c. D. 
$ .59 .126 5.76 .385 
3)51.77 6) 756 4) 23.04 9)3.465 


In A, when you divide $1.77 by 3, you are dividing a 

decimal by a whole number. You place the decimal point in 

"SShe quotient directly"above the decimal point in $1.77. 

You divide the numbers in B, C, and D just as you divide 

dollars and cents. In this work it is important to place the 

first quotient figure in the proper position. In B, the 1 in 

the quotient is placed above 7 because 7 was divided by 6 

to get the first quotient figure. In C, the 5 in the quotient 

is placed above the last figure of 23 because 23 was divided 
by 4 to get the 5. Emphasize place value also, that is, 


that 7 *tenths," 23 "ones," 34 *tenths" were diyided. 
2. In one week Mr. Gray's prize cow gave these daily amounts 


of milk: 48.3 1b., 46.5 lb., 50.1 1Ь., 47.8 1b., 48.9 Ib., 51.6 Ib., 
50.5 lb. Find the average number of pounds the cow gave 
per day. 49.1 


Divide and check the, work: 
3.9 23.8 


9. 46 1. 146 
3. 4)15.6 6)142.8 7)66.22 6) 6.876 55) 236.5 
92 


s .934 88.8 .3278 1.25 
4. 8)7.36 271.868 3)266.4 3)9834 21)26.25 
5. 2T 572185 233222 771533 1576658 
6. 27702 SIBI: 1171034 1978094 84)6132 
7. 57245 2801 1671328 2673068 7772233 
8. 5253 5448 LIT 12781.38 166528 

. 67 . 835 5.9 ^ „12 


9. 9)6.03 7) 5.845 31) 182.9 43) 9.976 58) 41.76 


More Practice. See 9e on page 335. 
In discussing ex. 1 be sure pupils understand any regrouping involved (ones 
for tenths, tenths for nundredths, and so on). 
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Review first that decimal point comes between whole number and decimal 
fraction. Refer to money ($10 or $10.00) to show that writing decimal 
Avoiding Remainders point and annexing zeros does not change 
value of number. 
1. Problem An airplane travels 863 mi. in 4 hr. Find its aver- 
age speed in miles per hour. 215.75 mi. 


Explanation If you divide 863 by 4, as A B 
shown at A, the quotient is 215%. You 2153 21575 
сап avoid the fraction 4 by writing 863 as У863 — 
863.00, as shown at B. The speed of the 4)863 4) 863.00 
airplane is 215.75 mi. per hour. 

Emphasize after understanding is assured. 

To avoid remainders in division, annex zeros after - 

the decimal point of the dividend and continue to 

divide. 


заалаа аааааааааааа яааааааажаалаа ...... павааааал ажиллаа ERTS EERE ERR TER 


Divide. Write enough zeros after the decimal point to avoid a re- 


mainder. , o Check the work: 
11.75 4,6 


ши 223 3.75 
2 уйт 8)94:00 25)72.00 12)45:00 35)161 


11. 25 2.96 


16.8. 25 2. 96 31.5 
3. ы 7 5)84.0 122135.00  25)74.00 18)675 .0 


4. Problem A 10-pound bag of potatoes costs $.51. How much 
does 1 Ib. of potatoes cost? $.05;4, or $.051 


Explanation C shows that 1 Ib. of pota- С р 
me costs $.05;5, which means 5456. 1 
D shows that $.051 is another way to 9.0515 5.051 
stress Write $05 ог Бб. The 1 in $051 is 10) =) 10)$.510 


in thousandths place and means 75 50 ER 
of a cent. This shows that when you 1 10 
write money, a figure in thousandths 10 


place represents tenths of a cent. Emphasize 
5. Study these numbers containing tenths of a cent: 
$.259 may be written as 9.25:), 
$.875 may be written as $.875 or $.871 
6. Write each in two other ways: $.075, 3. 255, $.087, 8. det 
ML 125, $.732, 8H. Tie, $.07 тр $.074; ын 2579+ 84. 255 8 zit а oid 


$. 16 16, $. 16 2; $11. 1245 , $11,125; 7380, 8. 132, 8.13: soni. 5.085, $.089 


102 Ex. 4-5 should be discussed thoroughly. oe = 0) i of a cent is 
represented by “Т inthousandths place Gb of tp = тїй. 


Problems and Practice 


Write the answer to each problem in two different ways: 
1. Mr. Jackson receives $19 a day, for working 8 hr. How 
much is he paid per hour? $2.375:; $2.575 
2. Mrs. Smith paid $4.39 for a remnant of cloth 5 yd. long. 
What did the cloth cost her per yard? $.873; $.878 


3. John paid $.69 for 4 packages of crackers. What did each 
package cost Is 9174 the same as $.1725? Yes 


> When a decimal ends in 4, you can write 25 in place of 4. 


4. In ex. 8, suppose that John had paid $.75 for the 4 pack- 
ages of crackers. Find the cost of each package, Is 5.181 
the same ав $.1875? Yes. 8.18 3: $.1875 


> When a decimal ends in $, you can write 75 in place of it. 


Write the following entirely as decimals: 
$1.1775 $.065 


$1.0625 —> $.123 $. 1575 $.132 
5. $1.061 $1172 $061 $125 8154 5 3i 
$3.185 $2.1025 $.1675 $.757 5.366 $.125 


6. $3.181 $2.01 54162 57565 $.36$ $.127 


Divide. Write enough zeros after the decimal point to avoid a re- 


mainder, Check the, work: 99. 25 53.875 39.75 
7. 5)370 4) 127. 00 12) 119100 56) 3017. 000 52) 2067. 00 
4.5 41.5 31.125 88.8 116.4 

8. 8)360 6)345.0 48) 1494. 000 45) 3996.0 25)2910.0 
107,2 15.25 3.0125 


19.5 28.4 

9. 22390  5)142.0 25)2680.0 76) 1159.00 28) 86.0300 
15.5 13, 1,2825 61.7 31,6 

ло. 6)930 8) 105 000 12)15.3900 44)2717.00 75) 2370.0 


11.5 92.5 94. 8 58.5 5.1125 
11. 8)92:0 6) 555.0 35)3318.0 64) 3744.0 24) 122.7000 

‚65 1.59 8. 26 дь 25 1.66 
12. 4)2.60 2)15.10 25)206.5) 22) 49.5) 15) 114.90 

46 3.325 9.525 .65 6.2 


13. 523 — 4713.320 24228.00 46)29.9 | 35)218.0 


More Practice. See Ф on page 886. Use for remedial work. 
Do ex. 1-4 with pupils, letting different ones explain solutions at board. 


It may be necessary to review page 93 for ex. 4-6. Assign ex. 7-13 as inde- 
pendent work. Group pupils who had errors to help determine causes. 103 


Reteach rounding off decimals (pages 104-105). 
Rounding Off Results 


1. Sometimes in division you will be told to find 2.428 
the answer to the nearest tenth or nearest 7) 17.000 
hundredth. In the example at the right, if you 
carry the answer to two places, you get 2.42. To find whether 
2.42 is nearer to 2.4 or to 2.5, you can think of 2.4 as 2.40 
апа 2.5 as 2.50. You know that 2.42 is nearer to 2.40 than 
it is to 2.50. So 2.42 rounded off to the nearest tenth is 
2.4. In this case the last 2 of 2.42 is dropped. 


2. Suppose the answer carried to two places had been 2.48. 
You see that 2.48 is closer to 2.50 than it is to 2.40. This 
means that 2.48 rounded off to the nearest tenth is 2.5. In 
this case the 8 of 2.48 is dropped but the figure before 8 is 
made 1 larger. 


3. If 2.45 is rounded off to the nearest tenth, it becomes 2.5. 
You see that 2.45 is halfway between 2.40 and 2.50; in such 
cases the larger tenth is selected. 


4. Answers having 3 decimal places can be rounded off to the 
nearest hundredth. For example, 2.428 is rounded off to 
2.43 because 2.428 is closer to 2.430 than to 2.420, Like- 
wise, 2.423 is rounded off to 2.42 because it is closer to 
2.420 than to 2.430. When you round off 2.425, it becomes 
2.48, just ав $2.424 is rounded off to $2.43. 


Emphasize, 


AIA У «авиллааахллаалллалаааллалллаааааааааааааа К Т : 


To round off a decimal, use this rule: If the last 

figure of the decimal is less than 5, drop it; if the 

last figure of the decimal is 5 or more, drop it and 
make the figure before it 1 larger. 


5. Round off each decimal correct to the nearest tenth: 
4.83 4.81.051. 12.963.0 71.94 7 2.072. 1.981.01.411. 45.99 6.03.80 3.8 


6. Round off each decimal correct to the nearest hundredth: 
721 2 .276 .28 8.4553.46 1.899 1.40 6.0726.07 4.295 4.30 7.123 7.12 


Emphasize that decimal is expressed to one more decimal place than will be 
retained in answer. See Guide for further exercise. 


104. 


ss that quotient 15 carried to one more decimal place than is wanted 


answer. In ex. 11, point out that nearest Rounding off Results 
t is same as nearest hundredth of a dollar. 


Divide. Carry the quotient to two decimal places; then round off the 
result correct to the nearest tenth: Stress. 
1.6 1 19. 5 


x 1- ot 
1.2200 9) 1.33 112215 21)22.6 18)11.8 
9.8 - -9 


1.8 4,5 D. 6 
2. 9)16 4 6)27.1 13) 127 32) 18.7 76) 39.8 
5. ^ 8.8 .2 1.3 
3. 8)45 7)8.76 17) 150 48) 9.62 12) 15.2 
11.3 2.9 11-2 .6 1,5 


а. 3352  4)11.5 19)212 26) 15.2 35) 262 


Divide. Carry the quotient to three decimal places; then round off 
he result correct to the nearest hundredth: 
.98 .05 .02 


1.12 491 

5. 6)5.9 5).27 8).149 29)32.5 31)17.8 
44 ‚04 ‚26 1. 12 ‚58 

6. УУЛ 4).15 9)2.38 16) 17.9 82) 47.5 
.96 414 1. 19 .18 1.42 

7. 9)8.6 7712 6)7.12 27)4.87 65)92.6 


„10 ‚06 7.51 


‚20 
8. 8).79 3) 19 7)52.6 15) 3.04 38)2.91 


9. An airplane traveled 1100 mi. in 6 hr. Find, to the nearest 
hundredth of a mile per hour, its average speed. 183.33 

10. Mr. Harris drove 247 mi. and used 14 gal. of gasoline. 
Find, to the nearest tenth of a mile, the number of miles he 
averaged per gallon of gasoline. 17.6 

11. The girls in the cooking class served a lunch to 53 persons 


at a cost of $17.98 for the food. Find, to the nearest cent, 
the cost of the food per person». Find the cost per person if 


the food had cost $21.40.5.40 


More Practice. See @ on page 336. 
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Reteach changing fractions to decimals and extend work to include 
repeating decimals and comparison of certain common fractions with 


Changing Fractions to Decimals decimals» (pages 106-107). 


1. Problem Change § to a decimal. .625, or .625 


Explanation You know that 8 means .621 :625 
5 + 8. To divide 5 by 8, write a decimal 8) 5.00 8) 5.000 
point after 5 and annex zeros. The quo- 
tient is .623 if you annex 2 zeros, or .625 
if you annex 3 zeros. This shows that 


в = .621 = .625. Be sure pupils understand regrouping involved 
(5 ones changed to 50 tenths, and so on). 


2. Problem Change $ to a decimal. .62, or .662, or .6662 


Explanation To change $ to a decimal, A B 
you annex zeros to 2 and then divide by 3. 


63 .665 
If you annex 1 zero, as at A, you get 3 3 
5 = .6$; if you annex 2 zeros, as at B, you 3)2.0 3) 2.00 
get 2 = .662; if you annex 3 zeros, as at C 
C, you get 3 = .6663. No matter how 
many zeros you annex to 2, you always .6663 
get а remainder. You see that 2 = .62 or 3) 2.000 


.662 or .6662. 


3. Problem Change 2 to a decimal correct to the nearest hun- 
dredth. 
Explanation You see that when 2 is changed to a deci- .166 


mal by dividing 1 by 6 there is always a remainder 4)1 000 
of 4, no matter how far the work is carried out. The 

answer carried to 3 decimal places is .166. This may .17 Ans. 
be rounded off to .17 by following the rule given on 

page 102. 


4. Change ё to a decimal correct to the nearest hundredth. -83 
Change $ to a decimal correct to the nearest hundredth. -11 


5. Remember these fractions and their decimal values: Following 
Should be memorized after understanding is assured. 


NEL... —L Uu ан лаа | 
1 ф=75 3-.371 1-.331 22.891 : 
i {=.50 2 = .621 2 = .662 125:1.00::: 


Ех. 1-3 should be discussed thoroughly with pupils after reviewing fact 
that fraction can indicate division (page 51). Make class chart of fracti 
106 and decimal values, shown in ех, 5, 


Point out usefulness of changing fraction to decimal for comparison 
. . А 
гровев, Changing Fractions to Decimals 


Change these fractions to decimals: 
1. 36 815 1.25 2375 Bes 3.8. 1.76 5.45 3 Ho 16-85 
Change to decimals correct to the nearest tenth: 


23° le ГЭМ 345 1 AU d 1 
2.3.3 13 4.2 {з 44 39 ġe йт He йз H4 


«їе 


Change to decimals соггес! to the nearest hundredth: 


1 1 8 1 5 13 14 2 4 19 
3. 513 314 5.89 9.43 617 9.56 15.87 39.36 8.55 Ra 26.13 


Tell which number is larger. First change the common fraction to a 
decimal; then compare the decimals: 


4. 3 or 76.16 3 or .369 2 H or .55.55 $ or .26. 26 
5. 4 or 78: 4 or .614 3 E or 8411 53 ог 872, 
6. 1 or 23: Z or .882.882 E or .26.26 B ог 712 
7. Sometimes when a fraction like үү is changed .8181 


to a decimal, the same figure, or group of fig- 1139 0000 
ures, is repeated in the decimal as showr at 


the right. Such decimals are called repeating 20 

Stress. "Wecimals.* You see that no matter how long UE 
you divide, the same two figures will always 90 
appear in the quotient. Here are other fractions 88. 
that make interesting repeating decimals. Show 20 
that they are true: at 

& = 44444444 d = .148148148 9 

тг = .63636363 i$ = .405405405 


In ех. 8-9 have pupils tell which are repeating decimals and why. 


Carry the division to 6 decimal places: 
-888888 5 Ini - 363636 IE 121212 . 161616 «021711 


5 2 5 b mh п. 
3k ™ 6 “ы. 
e epi dr o "gr .122222 fau) 
More Practice. See on page 1 
Have pupils do ex. 1-6 independently. Check them as they work to note any 
difficulties and need for reteaching or remedial work. Ex. 7 should be 
carefully explained, Let volunteers show that E = .44444444, and so on.107 


Provide written review of previous computation. 
Mixed Practice 


Add and check: 
1. 871 353 418 320 306 311 554 


524 277 106 561 872 98 582 
169 526 216 404 56 201 232 
523 66 819 300 256 87 96 
196 534 212 146 68 347 468 
82 350 48 63 231 460 122 
314 99 313 107 753 132 735 
2679 2205 2132 1901 2542 1636 2189 
2: 325 425 540 . 5.42 .195 1.26 78.5 
1.88 440 .875 1.64 .009 3.25 9.8 
.92 83 375 355 842 350 _86 
6.03 748 1. 790 10.61 1. 046 8.01 96.9 
3. 15} 86: 573 842, 162 212 364 
143. 202 31i 155 321 21i 332, 
30 1 1062 891 1003 4813 43-5 70i 
Divide ond check: 4 9 E 4 1 
‚ 124 21.5 1.24 86 3006 
4. 8).992  3)82.5  12)14.88 273)23478  196)589176 


.82 ‚ 145 23.7 994 


49 
5. 7)5.74 5).725  15)355.5  423)20727 318)316092 


Find the answers: 


эээ 71+3 
7. 24311 124324 TE 26-31 6j 
s xig 65:9] оран 22-1808 
9. ifi 32x31 12 +1111 31+22 si 
10. $x 34 3) х 9311 47 +114 6$ + 45 103 
11. ixii 31-14 45+ 1562 5р + 15 32 
12. 6 +29 61-11 1рх 3133 124 1$ 35 
13. 9+4 18 7i x 8 60 34+ l4 22 1241} 15 
14. 623093 23 x 9 24 7; -2$ 48 63-21 95 


Pupils need not do all exercises, Be sure that all pupils do at least one 
each different kind of example. Group pupils who evidence need for remedial 
108 work or reteaching. 


ent set of improvement tests in subtraction. 


Improving by Practice 


Subtraction Test 2a. Time: 34 min. 
1. $91.32 $84.88 $90.10 $65.42 $83.05 
20.33 5.99 29.08 16.47 35.96 
$70. 99 $78. 89 $61.02 $48.95 $47. 09 
2. $94.89 $87.48 $89.06 $60.90 $76.23 
54.79 11.86 26.49 9.96 29.49 
$40. 10 $75.62 $62.57 $50. 94 $46. 74 
3. $73.66 $94.10 $50.89 $73.86 $49.27 
59.68 38.30 33.68 1.53 19.38 Ф) 
$13. 98 $55.80 $17.21 $12.33 $29. 89 
Subtraction Test 2b. Time: 34 min. 
4. $97.94 $7171 $57.28 $80.41 $42.30 
67.52 40.02 19.60 29.97 29.71 
$30.42 $31.69 $37. 68 $50.44 $12.59 
5. $61.47 $54.21 $97.32 $51.32 $58.05 
44.69 48.79 94.69 30.46 9.68 
$16.78 $ 5.42 $ 2.63 $20. 86 $48. 37 
6. $34.66 $53.02 $91.11 $81.40 $72.53 
21.46 2.20 13.58 25.34 49.99 ©) 
$13. 20 $50. 82 $77.53 $56.06 $22.54 
Subtraction Test 2c. Time: 34 min. 
7. $82.80 $73.61 $40.48 $41.69 $86.14 
38.78 14.92 28.69 3.01 57.46 
$44. 02 $58. 69 $11.79 $38. 68 $28. 68 
8. $68.52 $79.59 $36.45 $41.73 $83.02 
40.98 37.43 8.79 30.96 16.34 
$27.54 $42, 16 $27. 66 $10. 77 $66.68 
9. $79.26 $6976 $64.06 $40.43 $30.34 
9.52 18,42 49.53 13.38 16.99 ® 
$ 69.69 $51.34 $ 14.53 $27.05 $ 13.35 


To the Teacher. Have each pupil compare the graph of his scores on Subtraction 

Tests 20, 2b, and 2c above with the graph he made of his scores on Subtraction Tests 

la, Ib, and 1с. In this way he can see whether he is improving in subtraction. 

Have all pupils determine own scores and record them on graphs. Through 
individual conferences with pupils, try to determine causes of errors. 
Have others work on original problems, projects, and So on. 109 


Before discussing ex. 1, put some similar examples on board and 
lead pupils to discover short way for themselves. Then discuss 


Multiplying and Dividing by 10, 100 °х. 1 and do ex, 2 


as class activity. 


1. Study these multiplication examples: 


A. $11.25 B. $11.25 C. $11.25 
10 100 1000 
$112.50 $1125.00 $11250.00 


In A, when you multiply by 10, you can get the answer 
by moving the decime! point in $11.25 one place to the 
right. In B, when you multiply by 100, you can get $1125.00 
by moving the decimal point in $11.25 two places to the 
right. In C, you ean get $11,250.00 by moving the decimal 
point three places to the right, but in this case you have 
to write a zero after $11.25 so that you can move the decimal 
point three places. 


To multiply a number by 10, 100, or 1000, move the decimal 
point as many places fo the right as there are zeros in the multiplier. 


2. Multiply each number by 10, then by 100, and then by 
1000: $1.28, $13.29, 6.4, .9, 8.7, .02, 88.175, 27.2045. 


See ans. in Guide. 22 
3. Study these division examples: 


D. $12.50 + 10 = $1.25 E. $3.50 + 100 = $.035 


Since you multiply by 10 by moving the decimal point 
one place to the right, you divide by 10 by moving the 
decimal point one place to the left, as shown at D. To 
divide $3.50 by 100, as shown at E, move the decimal point 
in $3.50 two places to the left; but since there is only one 
figure to the left of the decimal point, you must place a 
zero in front of 3 so that you can move the decimal point 
two places. Emphasize. 


To divide by 10, 100, or 1000, move the decimal point as 
many places to the ЇеН as there are zeros in the divisor. 


yide each number Ü 10, Шеп Бу 100, E nd then by 1000: 


» pu ав 8, 21 64.064 134° $1. ag. 00s. 23 stasis. к 


‚048 „321 ‚0064 $.134 
222 discussing ex. 3, an pupils ee si aa быз 
examples. Do ех, 4 as class activity. Pupils should learn both rules 
110 after understanding is assured, Give more oral practice as in ex. 2 and 4 


Review division by decimal when quotients are whole numbers. Pirst review 
inciple: If both terms of fraction are multiplied by same number, value 


f fraction is unchanged. Dividing by à рей 


4 4 4 
А. 6)24 B. 60)240 C. 600)2400 


1. In B, both the divisor and the dividend are 10 times аз 
large as in A, but B has the same quotient as A. In C, both 
the divisor and the dividend are 100 times as large as in 


A, yet the quotient 4 remains the same. 
Enphdsize after discussion. 


Multiplying both the divisor and ividend by 10, by 100, or by 
1000 does not change the quotient. 


This is the same as multiplying both terms of a fraction by 
10, Бу 100, or by 1000. For you can think of the above di- 
vision examples as the fractions 32, 43, and 49g. You 
know that these three fractions are equal. . 

2. If the divisor is a decimal, you can change it to a whole 
number by the above rule. Study D and E below. 


6 
D. 4.8)28.8 E. 48)288 


If you multiply both numbers in D by 10, you get E. 
In E, the divisor is a whole number, so you can work the 
example as usual. You get 6 for the answer to E; 6 is also 
the answer to D because the quotient does not change when 


both divisor and dividend are multiplied by 10. 
Have pupils tell by what power of 10 they multiplied both divisor and 


Divide. First change each divisor ка whole number: atyidend. 
3. .9) 50.4 .6)29.4 6.2) 80.6 $.48) $8.64 34)476 


3 9 
. .6221.6 7)27.3 7.3) 87.6 5.66) $8.58 .22) 9.02 
5 97 12 16 


8 37 

. .3)17.4 .8)77.6 8.2)98.4 $.58) $9.28 2.5)92.5 

. Joe saves 8.15 a week. How many weeks will it take him 
to save $6.00? $ 


> 


ео u 


More Practice. See Ф on page 387. Use to increase skill. 
After prelesson review, discuss ех, 1 with class. In ex. 2 try to get 
ou how to divide before discussing explanation. Do 


pupils to tell y 
Then assign ex. 4-7, if there are no ap- 111 


ех. 3 as class activity. 
parent difficulties. 


Reteach division by decimal when quotients contain decimals. If use 
of caret is avoided in your school, rewrite examples as in B and 


Dividing by a Decimal proceed with division. 


1. Problem In a heavy rain 2.23 in. of rain fell in 3.5 hr. How 
many inches of rain fell per hour? Find the answer to the 
nearest hundredth of an inch. . 64 


Explanation Make the divisor 3.5 a A B 
whole number by multiplying it z 637 
10; you can do this by moving the 722.300 722.3 
decimal point in 8.5 one place to the en 220 35/242 
right, which gives 35. Also multiply 7130 
the dividend 2.28 by 10 by moving 105 
the point in 2.23 one place to the 7-250 
right, which gives 22.3. 245 

Instead of rewriting the example, as = 


shown at В, you can use a caret (,), 
as at A, to indicate the new position 
of each decimal point. Then do the phasize. 
work at A. Place the decimal point in the quotient' directly 
above the caret in 2.2,3. The rainfall per hour was .637 in., or 
.64 in. to the nearest hundredth of an inch. 

By using carets you save rewriting the example. Remember, if 
you use carets, you place the decimal, point in the quotient 
directly above the caret in the dividend. Stress. 

To check the work, multiply .637 by the original divisor 3.5 
and add the remainder 5, remembering that 5 is in ten-thou- 


sandths place and means .0005.% The result should equal 2.23. 
Stress. 
In dividing by a decimal, place a caret (,) as many places to the 


right of the decimal point in both divisor and dividend as there are 


decimal places in the divisor. 
Stress after understanding of process is assured. 


Carry to 3 decimal places and round off to the nearest hundredth: 
3.61 2.40 52. 89 13.26 


2. 7)2.53 .9)2.164 27)142.8 .93) 12.333 


‚88 5.36 165.94 1.60 
3. .8).701 .6)3.217 Л6) 26.55 6.7) 10.718 
4. 9X6 211573 4378793, 85797-42 
5. 47295 631768 3.272259. 73715300] 
6. .3).194 DE 23776.84 42724331. 


Discuss ex, 1 with pupils, Caret should not be used until pupils have good 
understanding of process, In ех, 2-6 have pupils explain how they changed 
112 divisors and why they were able to do so, 


sent problems and exercises on work taught on pages 111—112. 


An Automobile Trip 


1. Mr. Carver’s speedometer shows that he traveled 124.4 mi. 
on a trip of 8 hr. 18 min. (3.3 hr.). Find his average speed, 
to the nearest tenth of a mile, per hour. 37.7 

2. Mr. Carver had a tank full of gasoline when he left home. 
After driving 124.4 mi. he could put only 6.5 gal. of gasoline 


in the tank. What was his average mileage per gallon of 
gasoline? Find the answer to the nearest tenth of a тіе. 19.1 


3. On a long trip that took 11 hr. 12 min. (11.2 hr.) of actual 
driving, Mr. Carver went 435.8 mi. How many miles per 
hour, to the nearest tenth of a mile, did he average? 38.9 


Divide. Carry the quotient to 2 decimal places; then round off the 
result to the nearest tenth: 
231.8 2.1 54.2 


E 6.9 
4. 1739.41 2.8)19.38 67) 1.428 74) 40.08 


42.8 214, 1 3.0 1.0 
5. .38)16.25 .19) 52.08 2.5)7.431 9.3)9.417 
3 181.7 


.6 . ‚6 
6. 4.9)2.814 6.5) 1.922 3.4)1.928 .18) 32.71 
3.4 6.3 17.5 1.4 
„2177227 4.2) 26.54 .56)9.815 67)9.114 


More Practice. See @ on page 887. Use for reteaching. 
Have pupils do ex. 1-3 first. Discuss solutions with class and try to clear 


up any difficulties before assigning ex. 4-7. Group pupils who had errors to 


determine causes and need for reteaching. 113 


м 


Practicing for the Boat Race 
Extend work on distance-rate-time problems (pages 114-115). 


1. 


ю 


4. 


In ех. 1 be sure pupils understand meaning of rate ог speed, and the units Ч 
which it is expressed. Do ex. 1-4 with pupils and check to see if problem 


In practicing for the boat race, the crew of Westfield College 
covered the 4-mile course in 20 min. How many miles per 
minute did they average? 
> The number of miles rowed per minute is called the average rate 
or speed in miles per minute. 


In ex. 1, how many miles did the Westfield crew row in 
5 min.? in 10 min.? in 15 min.? 

1.0 2.0 3.0 
If the Westfield crew could row for 1 hr. at the same rate 


that they rowed in ex. 1, how many miles would they go 
in that hour?i2Do you think that a college crew could row 
for a full hour at that rate? Look up in the World Almanac 
some rowing records.Have pupils report findings to class. 


A college crew covered a 3-mile course in 15.5 min. Find 
their speed to the nearest hundredth of a mile per min..19 


114 situations or division process causes difficulty, 


Distance, Rate, and Time 


1. Jack can ride his bicycle at the rate of 64 mi. per hour. How 
far can he go in 2 hr.? in 2i hr.? in 3 ,hr.? 
mi. т 2 5 


1 ! 16 ХЭ 195 mi. 
2. Mr. Wright drove his car 95 mi. in 23 hr. “ Find the average 
rate at which he drove his car on this trip. 38 mph 


3. If an airplane travels at a speed of 480 mi. per hour, how 
many hours will it take the plane to make a trip of 960 mi.? 2 


4. On a nonstop trip an airplane traveled 945 mi. in 3j hr. 
Find its average speed to the nearest tenth of a mile per 
hour. First change 81 hr. to 3.25 hr. 290.8 mph 


5. Ina race of 500 mi. a racing car made a time of 41 hr. Find, 
to the nearest hundredth of a mile per hour, the average 
speed of the саг. 117.65 mph 


6. Miss Lewis finds that her average speed of driving on a 
long trip is about 35 mi. per hour. At this rate how many 
hours should she allow for a trip of 280 mi.? Include an 
extra hour for a stop for lunch. 9 


7. An airplane flew nonstop a distance of 8193 mi. in 30 hr. 
Find, to the nearest tenth of a mile per hour, the average 
speed of this airplane. 273.1 mph 


8. A fast train averages 55 mi. per hour. At that rate how 
many miles will it travel in 3 hr. 36 min.?/9&t that rate how 


: 1 in tak 17 
many hours and minutes will the train take to travel 374 mi. Ix. 


9. A train leaves St. Louis at 2: 10 P.M. and arrives in Mem- 
phis at 10:55 р.м. The distance is 329.9 mi. Find, to the 
nearest tenth of a mile per hour, the speed of the train. 37.7 mph 


10. If an airplane has a speed of 355 mi. per hour, what is its 
speed in miles per minute? How many feet does this air- 
PE .-< 
plane travel per, соода 535 mi 
5205 ft. à 
11. If d represents the distance, r the rate, and ѓ the time: 
dzrxt r=d+t = а-г 
Tell in words what these formulas mean. 
Discuss the formulas in ex. 11 and be certain pupils understand operations 


indicated. Discuss how formulas can be used to solve problems in ex, 1-10. 
Have pupils solve other problems using the formulas. 115 


Reteach and give practice on zero difficulties in quotients where 
there is a decimal divisor and/or dividend (pages 116-117). 
Zero in the Quotient 


1. Study these examples carefully: 


.045 43 40. 3 600. 
A. 6).270 B. .05,) 217.00, C. .006)21.600, 


In A above, the 4 in the quotient is placed above 7 since 
27 was divided by 6 to get 4. The decimal point in the 
quotient is placed directly above the decimal point in .270. 
This leaves a space in the quotient, between the decimal 
point and 4, which should be filled with a zero. The quo- 
tient is .045. 

In B, multiply .05 by 100 to make the divisor a whole 
number. To keep the quotient unchanged, also multiply 
217 by 100. Use сагеіѕ in each case to show the ; ew 
positions of the decimal points. Place the decimal point in 
the quotient above the caret in 217.00. The first three 
figures of the quotient are 434. This leaves a space between 
4 and the decimal point which should be filled by a zero. 
The quotient is 4340. 

In C, the quotient has two spaces between 36 and the 
decimal point; these spaces should be filled by two zeros. 


Be sure pupils know what power of 10 was used in C. 
2. The bus fare on the Bee Line is $.12. How many fares were 
collected if the total amount received one day was $941.40? 7845 
Have pupils explain zeros in quotients and placement of quotient figures 


Divide. Check by multiplying: in ex. 3-8. 
.08 0 .042 1900 400 
3. 8).64 :05)25 4).168 .19)361 :014)5.6 
.09 800 . 007 4800 3000 
4. 4).36 .03) 24 8) .056 .06) 288 .025)75 
120 60 320 .09 12,000 
5. .6)72 07)42 7)224 1.5).135 .007)84 
70 90 .039 2400 1100 
6. .9)63 09)8.1 6).234 :07) 168 .009)9.9 
.06 1800 120 .09 400 
7. 3) 18 02) 36 9) 648 2.8) .252 .018)7.2 
‚07 900 250 1200 4000 


8. 7).49 .08)72 .5)125 .12)144 .023)92 


More Practice. See (37) on page 337. 

When discussing ex. 1 be sure pupils understand why zero is placed in 

quotient (A. to show that tenths were divided; B. ones were divided; 
116°: tens and ones were divided). Emphasize place value in ex. 3-8. 


Problems and Practice 


1. Sam paid $6.60 for 240 newspapers that he sold last week. 
How much did he have to pay for each newspaper? 20 


2. Sam sells the papers for 5.05 each. How many papers does 
he have to sell to take in $16? 320 


3. Joe buys a package of typewriter paper for $2. There are 
500 sheets in the package. What is the cost of this paper 
per sheet ?If he uses 30 sheets of this paper to write a story, 
how much do the 30 sheets cost him? 126 


divi iplying: Exph . 
ide. Check by multiplying: р ке 


80 00 
4. 7)5.6 7).56 7)56 .07) 5.6 07)56 
5 


.05 50 500 49 
5. 9).45 .9)4.5 .9)45 .09) 45 .09) .045 
9 90 .9 900 90 
6. .3)2.7 .3)27 .3).27 .03) 27 03) 2.7 
40 4 4 400 4 
7. 81327 8) 3.2 8) .32 .08) 32 .08).32 


-6 .6 60 60 600 


8. 6)3.6 .6).36 .6)36 :06) 3.6 :06) 36 
sid 1 10 00 
9. 4)2.8 .4)2.8 A)28 04у28 :04).028 


In the quotients below, the decimal points are left out. In some quo- 
tients, the 05 are also left out. In each quotient, put the decimal 
point in the right place, supplying O's if necessary: 

860. 1380. 7 Зоо. 42 500. 
10. 7)6020. 1.2) 1656 0. :025) 182.500 :037) 1572.5 00 


.037 „053 .091 1 070. 
11. 8).296 4.6) .2438 102)9.282 118) 126.260. 
940. 6200. 208, 000. 214,900 


12. .6)5640. .28) 173600. 007) 1456 000. :009) 1934.1 оо. 


„075 490. 90. ‚0373 
13. 9).675 6.3) 30870. 3.05)274.50 23.6) 88028 
Use ex. 2 to point out that when divisor is decimal (less than 1) quotient 
will be larger than dividend. (Since $.05 is contained in $1 twenty times, 
how many times is it contained in $2,$5' $10, $16?) Give other 117 
illustrations. 


Present review of the four processes with decimals, retaught in Chapter 3, 
Chapter Review 


Read these numbers! Then write each one as a common fraction or 
a mixed number: 2) 


(1),(2) 2 and 5 tenths, 25 4 апа 375 ое 43 9 tenths, ü 
W257  725w 48759 р MES POM — 0.15. 
7 and 25 hundredths, 74 11 and 7 tenths, 11D 15 hundredths, 2 
Change these fractions to decimals: 
3 7 
2. $.6 5.45 (44815 #3 14.6875 (02.19 1255.033 4.28 


Change to decimals correct to the nearest hundredth: 


©: 


ю 


3. 19 12:98: туо ee Mo x b on 32: 1.8 
Write in Roman numerals: 
4. 947 1832 2465 35,846 
CMXLVII MDCCCXXXII MMCDLXV XXXVDCCCXLVI 
Add or subtract as indicated. Check the work: 
5. 1.28 + 0.36 + 7.02 + 9.45 18.11 16.375 — 2.125 14.250 
6. .375 + 5.513 + 1.758 + 20.517 28.163 $200 — $4.95 $195.05 
Multiply. Check by going over the work: 
7. .016 .002 .047 11.6 .012 83:17 
9 15 .43 7.9 .08 40 
. 144 .030 02021 87.00 .00096 126. 80 


Divide until there is no remainder. xe zeros if шә ЧЫ 
137 


1.6 : ‚043 
8. 5)380 8) 17.000 21930 06.054 13).559 


9:9 13.5 2.8 1. 1625 12.15 
9. .2)1.90 46) 44.10 2578200 16)28. 2000 4.4)56.100 
Stress, 


Divide. In ex. 10, find quotients correct to the nearest tenth. In ex. 11 
and 12, find quotients correct to the nearest hundredth: Stress. 


‚1 1 6 
10. 28 46).77 9) 48.7 42) 381 :09).147 


8. 19 


:0 :95 . 10 „492 
11. 959 8).437 7).068 1.9)42.6 .36)2.95 
--431 —41 ‚91 ‚02 
12. 8).21 A).163 .9).372 2.3) 20.5 .48)6.73 


Use review as preparation for diagnostic test (page 120). Clear up dif- 
ficulties (reteach or review further) before assigning remedial work. 


118 


A Problem Test 


. At an average speed of 35.5 mi. per hour, how many hours 
will it take Mr. Johnson to drive 200 mi.? Find the answer 
to the nearest tenth of an hour. 5.6 


. Jane is 62 in. tall, Betty is 59 in. tall, and Sally is 57} in. 
tall. Find the average height of these girls. 59: in. 


. On a trip Bob bought 15 post cards to send to his friends. 
Find the cost of 15 cards at 3 cards for 106. 50е 


. Mrs. Mason paid $2.50 for 1 doz. cans of soup and 2 pack- 
ages of crackers. The cans of soup cost $1.96. Find the 
cost of 1 package of crackers. $.27 


. Jim earns 606 an hour working for Mr. Price. Last week 
he worked these 5 times: Monday, 23 hr.; Tuesday, 11 hr.; 
Thursday, 21 hr.; Friday, 21 hr.; Saturday, 51 hr. Find 
the average amount of money Jim earned per day. 51.74 


. A 96-trip railroad ticket to Fairfield costs $10.65. A single 
ticket for the same trip costs $.62. How much in all can 
be saved on 26 trips by buying a 26-trip tieket? $5.47 


. Find the cost of 27 in. of lace at $1.25 a yard and 1 yd. 
9 in. of ribbon at $.50 a yard. $1.57 


. How much change should Tom get from $10.00 after buy- $3.28 
ing 3 radio tubes at $1.45 each and wire for $2.39? "Tell 


what coins and bills he might receive in change. ~ 

A 1 penny, 1 quarter, and 3 pecora, ills 
. A cake recipe calls for 23 cups of flour and 4 cup of butter. 
How much flour and how much butter should be used if 
only 4 the recipe is made? 11 cups flour, j cup butter 
. Robert had 4 bu. of apples to sell. He sold 10 pk. of them 
at $.75 a peck and the rest at $.60 a peck. How much in all 


did he get for the apples? $11.10 


МРТОВ —— HH 
0-5 6-7 8-9 10 

You need help Fair Good 
Instruct pupils to read problems carefully, Check papers and analyze 
errors. Have pupils explain their solutions to help determine causes 
of errors (computational, lack of understanding of problem 119 
Situation, and so on). 


Present diagnostic test of skills retaught in Chapter 3, with 
How Much Have You Learned? practice-page references. 


If you miss more than one example in a row, turn to the Practice 
Pages for that row. 


Practice 
Change to decimals: Pages 
1. 2.875 4.8 ig 52625 11.56 32 .85 106, 107 
Change to decimals correct to the nearest hundredth: 
2. 1508 $.55 #2 .91 31:46 15:26 107 
Add up. Check by adding down: 
3. 1.71 3:379 120.5 $16.38 89, 90 
4.02 4.250 243.6 9.20 
8.37 1.500 89.2 7.00 
3.35 6.000 117.4 28.16 
17.45 15. 125 570.7 $60.74 
Subtract. Check by adding: 
4. 10.0 452.8 2:125 520.00 91 
8.3 259.9 1.750 12.94 
ICT 192.9 «375 $ 7.06 
Multiply and check the work: 
5: 16:05 749 21.3 64.8 96-98, 
12 4.5 .003 25 e 
192. 60 3.3705 . 0639 16.200 
Divide. If you continue to have a remainder, find the 
answer to the nearest tenth: 
3.875 ‚68 235 ‚31 
6. 8)31 9)6.12 76)26.6 27) 8.37 101-103 
‚078 ‚031 ‚047 ‚076 
7. 6).468 29:217 2.5).1175 53) 4.028 116 
- 08 730 2900 1590 
8. 7).056 .3)219 :38) 1102 .08) 127.2 111-113 
24. 1 15.2 1.7 3.1 
9. 9)217 6) 451 4.9)8.147 .62) 1.937 116 


After checking papers and analyzing errors, confer with pupils who had 
mistakes to determine causes. Reteach where’ needed (stress meanings) 

120 before assigning remedial work. Pupils should have good mastery and 
understanding before beginning new work. 


Guide for specific aims of Chapter 4. 


Chapter 4 


resent problems on travel by air, 


ncluding standard time zones and costs s 
tickets (pages 121-123). Traveling by Airplane 


1. Susan and her family traveled by 
jet airplane from Los Angeles to 
Detroit. The table at the right | "^9 
gives the schedule of the plane on 
which they traveled. The hours 
printed in light type are morning 
hours; those in dark type are afternoon and evening hours. 
What do РТОСТ And ETthean? See page 81. In which 
time zone did the plane not stop? mountain 


Los Angeles (PT) Lv. | 10:00 


(СТ) Ar. | 3:25 
lv. | 4:00 


Detroit (ET) Ar. | 5:50 


(1) Pacific Time; (2) Central Time; (3) Eastern Ti 10:004. M. 
2. What time does the plane leave Los Angeles? hat time is 
it in Detroit when the plane leaves Los Angeles? 1:00 P. М. 


.3:25 Р.М. ЇГ 4:00 P.M. 
3. When does the plane arrive/at and leave Chicago? / When 


the plane arrives in Chicago, what time is it in Los Angeles? 
in Detroit? 4:25Р.М. 1: 25 P. Md 


4. What time does the plane reach Detroit?, What time is it 
then in Los Angeles? in Chicago? 5:30 P.M. 
2:50 P.M. 4:50 P. M. 
First review work on pages 81-82. These problems may be done orally 
with class to be sure all understand differences in time in 121 
the different zones. 


Review meaning of per cent and language peculiar to percentage (pages 
124-125). See Guide for discussion. 


Meaning of Per Cent 


1. At the right is a tag like the one that came 

on Jack’s new sweater. This is read “80 per 

Stress cent wool; 20 per cent cotton.” The sign % 

meaning: means percent or hundredths. Another 
way to write 80% is 74%, or .80. 

Here are four ways of writing hundredths: 


1% = .88 = 88% = 88 per cent 
i = .07 1% 7 per cent 


When you write hundredths by means of the per cent 
sign, you are using percentage. You often see per cents in 
newspapers and magazines. They are used in business, sci- 
ence, and industry. You cannot understand statements that 
use the words “рег cent" or the sign 90” if you are not 


familiar with the meaning of per cent.Emphasize that any one of t 
ways A MES per cent may be E uei for another. 


2. Since 87% = .87 and 3% = .03, you see that a per cent 
is another way to write a decimal. In working problems in 
percentage, it is often necessary to change per cents to deci- 
mals or to change decimals to per cents. 


Stress, 


Write these fractions as per cents: 


19 37 80 52 7 
З. тор 1% 100979 | 100909 (85929 сл» э» 1-1% 


Write these decimals as рег cents: 


4. Л711% 404% 3333% .25257 .011% .0887 .02 2% 
Have pupils bring in examples of uses of per cents, as found in newspapers, 
Read these statements that contoin per cents: and 50 On 


5. Farmers seek 5% rise in the price of milk. 

6. Prices on all tennis rackets are reduced 2567. 

7. Automobile production has increased 10%. 

8. All airline fares are subject to a 5% Government tax. 
9. There is a 8% sales tax in the city where Ben lives. 


10. There is a 10% tax on the price of watches. 

Use a hundred board in discussing ех, 1 and point out that 80% means 80 out- 

of 100. Stress fact that per cent is another way of writing hundredths 
124 (decimal and common fractions). 


Meaning of Per Cent 


1. Each large square above is divided into 100 small squares. 
One small square is 755 of the large square. What per cent 
of each large square is each small square? 1% 


2. In square А, 7 small squares are red. What per cent of 
square A is гей? How many small squares in A are white? 93 
How can you find the number of white squares without 

: ? i ite? 93% 
counting them? ~What рег cent, of, A is white? 

3. Look at squares B and C and tell what per cent of each 


is red and what per cent of each is white. 
B: 28% red, 72% white; C: 50% red, 50% white 
4. In square D, you see that all the small squares, or 100 small 


squares, are red. This means that 100 or 100% of square 
D is red. You see that 100% of square D means all {оѓ 
square D. Stress. 
5. Draw 3 large squares like squares A, B, and C above. Divide 
each of your squares into 100 small squares; to do this, mark 
off 10 equal spaces on each side of the large square. By 
drawing lines you will then have 100 small squares in each 
large square. Shade 25% of the first squaré, 419; of the 
second зашаге( 204 50% of the third square/?) What per 
cent of each square is not shaded? (1) 75%; (2) 59%; (3) 50% 


6. Make 2 more squares like those in ex. 5. Shade all but 
10% of the first square and all but 25% of the second square. 2) 
What per cent of each square is shaded? (1) 90%; (2) 75% 


7. Draw some squares and divide each into 100 small squares. 
Draw designs in each square by coloring some of the small 
squares; then tell what per cent of each square is colored 
and what per cent is white. 

Discuss. ex. 1-4 with pupils, emphasizing meaning of per cent as 

“so many out of a hundred.” Supply pupils with graph paper to use for 

ex. 5-7. Give further work in showing various per cents on diagrams. 125 


Enphasize that any one of the 4 ways of writing per cents may be exchanged for 


Reading and Writing Per Cents 


1. 


er ce 7 5 re b ercent .01, 1%, 11 
3639,39 ar capt STUNT percept «09, 3, Sper cont 1 1 


On page 124 you learned 4 ways to write hundredths. Show 
how to write each of these in 3 other ways: 


100 00 100 о №. 100 100 “-. 
E! 


1 10 100 ^ 
.43,43%,43 per cent . 13, 18%, 13 percent 501, 7%, " 


Write each of these with the sign %: 


2. 
3. 


another. 


er cent 
2 


percent 


Л9 19% :25 25% 70 70% 08 87 05 55 01: 
33 75 22. 38. a ж -8. 
100 33% 100 75% 100 22%, 100 38% 100 37 100 1% 


Write each of these as decimals: 


4. 
5. 
6. 


7. 


9: 


10. 


11. 


12. 


13. 


Do this page as class activity, 


72 1 11 15 2 6 


20.12 15-11 Too „60 100 919/90 700-02 359 . 
7596.15 43%. 43 68% . 68 8% . 08 496 .04 1% .0 


16 per cent ‚16 9 per cent 09 2 per cent . 


Bill read that 75% of a banana is water. Say this by using 
a fraction instead of a per cent. 


Sally read that 50% of the apple crop was destroyed by 
a storm. Say this by using a fraction instead of a per cent. 4 


Mr. Baker tries to save 10% of the money he earns. Say 
this statement, using a fraction instead of a per cent. 10 


Twenty-five per cent of the pupils in our class have been 
present in school every day this year. Say this statement, 
using a fraction instead of a per cent. 1 


In the high school 90% of the pupils voted that ice skating 
was their favorite winter sport. Say this statement, using a 
fraction instead of a per cent. -3 


In the election for president of the Science Club, Bill re- 
ceived 80% of all the votes cast. Use a fraction instead of 
a per cent in making this statement. 3 


Jack and Tom sold all the‘ corn they raised last summer 
and divided the money “fifty-fifty.” Say this statement, 
using the language of percentage. 50% cach 


letting different pupils show answers at 


chalkboard, In ex. 1 be sure pupils use = Sign ( = .39 = 39% = 39 per cent). 
126 “ve further practice as needed, 


Instruct pupils to copy problems carefully and legibly before beginning 
t. After checking papers and analyzing errors, return them to pupils 


they may find and correct mistakes 


ve help as needed). 
Multiplication Test 2a. 


1, 751 378 869 
348 759 206 


261,348 286, 902 119,014 


Multiplication Test 2b. 


2. 374 135 546 
512 4864 937 
191, 488 65,610 511,602 


Multiplication Test 2с. 


Improving by Practice 


Time: 4 min. after copying. 


102 368 472 
127 54 630 (9 
12,954 214,912 297, 360 


Time: 4 min. after copying. 


153 809 982 
602 193 740 (6) 
92, 106 156, 131 726, 680 


Time: 4 min. after copying. 


3. 247 295 508 143 412 736 
НТ ee I © 
90, 402 266, 975 366, 268 69,641 106, 708 103, 040 
Division Test 2a. Time: 5 min. after соруш. 


R13 
4. 38)31312 43) 34800 59)15576 
804 6689 434 
5. 75) 60300 97)74311 19) 8246 (e) 


Division Test ab. Ae Time: 5 min. after copying. 
6. 2406330 32)9792 46) 39928 
895 352 R16 


7. 58)51910 62)21840 71)61202 ©) 


Division Test 2c. Time: 5 min. after copying. 
Ril 


8. 83)48400 95)34580 78)11466 


106 R6 524 994 


9. 69) 48720 56)29344 42)41748 © 


To the Teacher. In ex. 4-9, pupils should write R before remainders. 
Present second set of improvement tests in multiplication and in division. 
Have pupils determine own scores and record them. 


127 


Review meaning of multiplication when the multiplier is a common ог 
decimal fraction. 
Finding a Per Cent of a Number 


1. Problem Last spring the pupils of the Park School began to 
earn $450 for a new movie projector, screen, and films. The 
Thanksgiving issue of the school paper stated that the amount 


earned up to that time was 62% of the whole amount. How 
much had they earned by Thanksgiving? $279.00 

Explanation This means that 62% of $450 or 452, of $450 
$450 had been earned. You know that 382; of $450 ‚62 
= .62 x $450. Multiplying $450 by .62, you get $279.00. 9 00 
So $279 had been earned Бу Thanksgiving. Check the 2700 
work by going over it. $279.00 


2. You know that 62% of $450 means .62 х $450. What does 
24% of 150 mean? How much is 24% of 150? 36 


Tell the fiber fe put in each space: 
3. 64% of 150 = .64. X 150 —95.. 
4. 30% of 320 = .30. X 320 —95.. 
5. 2% of 600 2023 600 = 15... 


To find 


а per cent of a number, change the per 
cent to a decimal and multiply. : 


Find the answers: 


6. 35% of 60 9; 
7. 12% of 75 9 
8. 40% of 95 35 
9. 84% of 50 4» 
10. 20% of 70 4 
11. 50% of 84 4, 


8% of 300 94 
4% of 250 10 
3% of 100 3 
9% of 400 36 
7% of 200 14 
5% of 480 >; 


2% of 600 |: 
6% of 350 ›; 
5% of 460 ›з 
8% of 250 20 
49% of 150 6 
9% of 700 єз 


More Practice. See [38] on page 338. 


Follow development as given in ex. 1. Have pupils use common fractions also 
to solve some examples, to point out that using a decimal fraction is easier. 


1995 of $200 538.00 
25% of $195 $48.75 
11% of $250 $27.50 
40% of $175 $70.00 
50% of $186 $93. 00 
15% of $104 515.60 


128 Give more practice in changing per cents to decimal fractions, if needed. 


Finding a Per Cent of a Number 


1. On a test of 25 problems Mary worked 92% correctly. 
How many problems did Mary work correctly??? 


2. In a class of 40 pupils the girls made up 55% of the class. 
How many girls were in the class? 22 


3. Bill had 95% of his answers correct on a science test of 20 
questions. How many of the 20 answers did he have cor- 
гесі?!9 How many did he miss?! 


4. There are 2150 pupils in the Westbrook schools and 72% of 
them have money in the school savings bank. How many 
pupils have money in the school bank? 1548 


5. A grocer finds that in a box of oranges about 2% of the 
oranges will spoil before all the oranges are sold. About 
how many oranges will spoil in a box of 150 oranges? 3 


6. Mr. Bird bought 100 chieks in March. He was able to raise 
90% of them. How many chicks did he raise? 9° 


Find the answers. Check the work by going over it: $320. 00 
7. 209, of 459 5% of 5280514.00 32% of $t 000” 
8. 50% of 9849 2% of $650 $13.00 45% of 52440, 
9. 25% of 4812 8% of $275%22-00 18% of $1 550 

10. 60% of 3521 6% of $950 $51.00 90% of 52800, 

11. 82% of 504! 1% of $600 58-00 26% of $6000 

12. 24% of 7518 7% of $300 $21.00 15% of 33680. 

13. 850, of 8068 49, of $725$29. 00 339, of $8000. 

14. 12% of 253 9% of 5500545-00 509, of $2384 

15. 40% of 9036 3% of $2006. 00 14% of $1750 

16. 15% of 609 8% of 5450536.00 12% of $2000 

17. 30% of 20° 5% of $120$%6.00 20% of $1635 

18. 16% of 7512 7% of $900 $63.00 17% of $1500 


Do problems orally with class, letting different pupils explain solutions. 
Have pupils complete ex. 7-18. Group pupils who need further teaching. 
Have others make up problems using numbers in ex. 7-18. 129 


Meaning of 100 Per Cent 


1. On page 125, all of square D is red. So 4100 or 100% of it 
is red. You see that: 


18$ = 1 = 100% = 100 per cent 


2. 100%, of 1 apple means 100 of one apple, or 199 х 1 apple. 
Since 180 X 1 = 1 X 1 = 1, 100% of 1 apple means the 
whole apple. 


3. 100% of 675 pupils means +88 х 675 pupils, or 1 х 675 
pupils. Since 1 x 675 = 675, you see that 100% of 675 
pupils means all the 675 pupils. 


4. 100% of the boys means all the boys. 
100% of the tickets means all the tickets. 
100% of the class means the whole class. 
100% of the examples correct means all examples correct. 


5. John read about a truck driver whose “safety record” was 
1009: for the past ten years. What does this mean? 


6. Mrs. Walker bought a coat that was marked “100% wool." 
Tell the meaning of this. 


7. Try to find a statement that contains the expression “100 
per cent" or “100%.” You may find it in your reading, or 


in a store, or you may hear it on the radio or television. 
Have pupils bring examples to class and explain meaning. 


Make these statements using the language of percentage: 
8. Every member of the class belongs to a school club. 
9. Jane worked every problem correctly. 
10. Dick spent all of his savings for a bicycle. 
11. This year all the pupils in the fifth, sixth, and seventh grades 


of the George Washington School have become members of 
the Junior Red Cross. 


12. All the employees of the Smith Company contributed to the 
Thanksgiving collection. 


13. Mr. Hamilton built a new apartment house. Yesterday he 
said that all the apartments were rented. 
Discuss concepts in ex, 1-6 with pupils, stressing idea that 100% means 


“a11.” Have pupils bring to class various examples of use of 100% as 
130 ¢iven in ex, 8-13. 


show how the whole, ог 100%, is made up of parts that total 100% 


1. Our football team has won 85% of the games it has played. 
What per cent of the games has it lost? 151 
> All of the games are 100% of them. If 85% of the games have 
been won, the rest, or 150, of the games, have been lost. You 
find 15% by subtracting 85% from 100%. 

2. Mary saves 10% of her allowance. What per cent of her 
allowance does she spend? 90% 


[^] 


. Jack plays on the Newtown Junior High School baseball 
team. He says the team won 90% of the games it played 
last spring. What per cent of the games did the team lose? 


4. In December Andy bought a football at a sale and got “250, 
off” the regular price. What рег cent of the regular price 
did he pay for the football? 757 


5. Betty saves 20% of the money she earns. What per cent of 
it does she spend? s0% 


6. A clerk sold a blanket to Mrs. Brown. He said it con- 
tained 10% rayon and 30% cotton, and the rest was wool. 
What per cent of the blanket was wool? 60% 


7. The Washington School raised some money by showing a 
travel movie. 50% of the money was given to the Athletic 
Club, 20% to the school paper, and the rest to the Girls’ 
Club. What per cent was given to the Girls’ Club? 30% 

Do problems orally with the class. Emphasize why we subtract from 1009 

(since 100% means all or the whole). Point out also that per cents all 

have same denominator. Have pupils make up similar problems. 131 


07 


Teach fractional equivalents of frequently used per cents (pages 132-136. 
Short Cuts 


1. The Panama Canal is a short cut that saves time and dis- 
tance. If you travel by ship from New York to Seattle by the 
route around South America, the distance is 13,914 mi., 
but if you go by way of the Panama Canal, the distance 
is only 6038 mi. How many miles of travel are saved by the 
Panama Canal route? 7876 


Use 


6. 


. There are also short cuts in finding cer- 


tain per cents of a number. For ex- 
ample, to find 25% of $2.00, you can 
multiply $2.00 by .25, which gives $.50 
as the answer, as shown at A. A shorter 
way to get the same result is to take 1 
of $2.00, as shown at B. You see that 


25% = тоб = 4, So i of a number is the same as 25% of it. 


the short cut and find the answers mentally: 
. 25% of $2055 
» 25% of $3650 
Е 25% of $1854.50 


25% of $3255 


25% 
25% 
25% 
25% 


of $80520 
of $4451 
of $5019.50 
of $25 $6. 95 


A B 
$2.00 $.50 
25 4)52.00 
1000 
400 
5.5000 


259, 
25% 
25% 
25% 


of $100 525 
of $120 s3o 
of $200 $50 
of $480 120 


Follow development as given in ex, 1-2, Bring out fact that sometimes it 
is easier to use fractional equivalent by having pupils use decimal in 


132 sone cases in ex. 3-6. 


More Short Cuts 


. Another per cent that is used often is 50%. This can easily 


be changed to a fraction as follows: 50% = 75 = 4- This 
shows that 50% = 4. Also, 75% = yds = 4. This shows 
that 75% = ł. 
2. If n represents any number: 
25% of n=} of n 


50% of n = $ of n 
15% ofín-$ofn 


Use the short cuts above and find the answers mentally: 

3. 25% of 4 1 75% of 36 27 50% of 147 75% of 40 °° 
4. 50% of 2 ! 25% of 44 11 75% of 2015 25% of 36 ° 
5. 75% of 8 6 50% of 26 19 25% of 32 8 50% of 18 ? 
6. 50% of 63 75700282! 25501287 75% of 12 9 
7. Jack bought an old bicycle from Jim and paid Jim 50% 


of the amount he had paid for it when new. If the bicycle 
had cost Jim $46.50, find the amount Jack paid for it. $23.25 


8. At a sale Mr. Baker bought a coat marked $50.00 and a 
suit marked $38.60. There was 25% off on each garment. 


How much did Mr. Baker save by buying at the sale? $22. 15 


Use short cuts to find the answers: 


9. 759, of 9269 25% of $130 $32.50 of $11.50 $5.75 


5076 


10. 25% of 76 19 50% of $215 5107.50 75% of $16.24 $12.18 
11. 50% of 9849 759, of $160 5120 25% of $20.36 59-09 
12. 25% of 68 17 50% of $311 $155.50 75% of $37.48 $28. 11 
13. 75% of 96 72 25% of $178 $44.50 50% of $25.00 $12. 50 
14. 50% of 88 ** 75% of $300 5225 25%, of $12.60 $3- 15 


More Practice. See [19] on page 338. Use to develop facility. i 
Discuss ex. 1-2 carefully with pupils. Ask them why 50% = 100. 2 and 


157, = dá = 3, Understanding of how to change рег cents to fractional 
equivalents should be assured before memorization of them is stressedy gg 


Ure 
and 
cau 


e pupils to solve problems mentally. Discuss solutions with class, 
note if fractional equivalents, interpreting problems, and so OD, 
se difficulty. Plan remedial work accordingly. 


Using Short Cuts 


r 


The price of an arithmetic workbook is $.84. When a school 
orders workbooks, there is a reduction of 25% on the price. 
How much is the reduction on an order from a school for 
45 workbooks? 59. 45 


. In a drive for new members, the Boy Scouts in Miller County 


are trying to raise their membership 25%. There were 680 
Boy Scouts before the drive began. How many new mem- 
bers do they want to enroll? 170 


. Jim works in a bicycle store after school and on Saturday. 


Because he works in the store, he сап buy a bicycle for 75% 
of its regular price. If he buys, усуе that sells for $50.00, 
how much will he pay for it? he, buys one that sells for 
$45.80, how much will he pay for it? How much will he save 
on the bicycle selling for $45.80? $11.45 


- Mr. Jackson says it takes about 50% of his income to pay 


for rent and food for his family. Mr. Jackson’s income is 
$425 a month. About how much does he spend for rent and 
food in a year? $2550. 00 


- When Mr. Hill bought a new car he turned in his old саг 


and was allowed ‘25% off" the price of the new car. How 
much was he allowed for the old саг if the price of the new 
car was $2680? 5670 


- The school nurse says that about 50% of the pupils in one 


junior high school need to have their teeth filled. If 638 
pupils are attending junior high school, about how many 
need to have their teeth filled? 319 


‚ In the central school in Westbrook there are 976 pupils 


and about 50% of them ride to school in school busses. 
About how many pupils ride in the school busses? 488 


Other Short Cuts 


fractions. For example, 10% = туб = 
number is the same as jg of it. In the зай 
40% = %, 60% = $3, and 80% = $. 
2. Fractions сап be changed to per cents | 
of 1 = 4 of 100% = 50%. So: Work they 
of 100% = 333% 4=2% 


1 1 

3 3 

3 = 3 of 100% = 663% i-i á 

1 = 1 of 100% = 1630, § = § of 1007779 623% 

$ = $ of 100% = 834% 4 = d of 100% = 874% 
3. Learn these relationships: Have some pupils make class chart of 
including 28, 50%, T5% она 

Бо 1о%=ў 60®=} 16848-1 v= : 

i 205-1 3315-1 831%=4 62%%=; | 

i 405-2 662%=3 12%=; Wi*-i | 


Use short cuts to find the answers mentally: 


4. 60% of 25 15 6639, of 1812 834% of 24 20 
5. 40% of 35 14 374% of 24° 624% of 40 25 
6. 25% of 48 12 873% of 1614 162% of 12 2 
7. 20% of 306 3319, of 155 124% of 56 7 
Find the answers: 

8. 60% of 7545 834% of 216 180 662% of 159 106 
9. 20% of 9018 124% of 184 23 871% of 344 30! 
10. 80% of 6552 162% of 144 24 374% of 256 96 
11. 75% of 9269 624% of 200 125 334% of 225 75 


More Practice. See б on page 888. ni 
hat per cents are hundredths; therefore 20% = 190 ^ 5* 
Have pupils prove short cuts in ex. 3 by changing 
then write decimal as 

135 


In ex. 1 point out t 
Do same for others. 
fraction to 2-place decimal (1 + 10 = .10), 
per cent. 


Problems and Practice 


Find the answers, using short cuts: 


1. 
2. 
3. 
4. 
5. 


20% of $2.90 5.58 335% of $171 $57 871% of $23.36 


60% of $4.55 52.73 623% of $416 $260 662% of $13.35 3.9 
10% of $3.20 5.32 123% of $304 538 6219, of $37.04 :›3. 


75% of $276 $2.01 373% of $152 s5; 8310, of $15.42 
40% of $1.75 5.70 163% of $258 543 331% of $19.50 


Change each fraction to a per cent and tell which is greater: 


6. 
7 
8. 
9 
10. 


11: 


12 


13. 


14. 


Urge pupils to do exercises mentally if possible, 
Stand how to change fraction to a per cent in ex, 


4 ог 90% 90% 37% ог $ 373% lori 375% $0r2 
3 or 459, 50% 60% ог 2 662% = or 2 834% 2 or 3 
3 or 34% 347 65% ог 5 65%, $or$ 662% 5 о 2 


» By paying cash, Mrs. Lee сап save 123% on a set of living 


room furniture that costs $330. How much can she save by 
paying cash? $41. 25 


Miss Lane bought a book selling for $1.98 at 334% off be- 
cause the book was soiled. How much did Miss Lane save 


on the price of the book? 5.66 


Tickets for the school play brought in $525. Of this amount 
66306 was used to buy books for the school library. How 
much money was used in this Way? $350 


In April, Jack bought a pair of skis marked “332% off." 
They had been priced at $19.95. How much did Jaek save 
on the skis? $í àn you think of a reason why Jack was able 
to buy the skis for so much less in April? 


At a sale Patty bought a 50-dollar coat for 8739, of its 
marked price. How much did Patty pay for the coat? $43. 15 


Mr. West says that when he sells à rug his profit is about 
163% of the selling price. How much is his profit on a rug 
that sells for $108? 518 


136 ?55ured, drill on per cents and fractional equivalents may be used, 


Be sure all pupils under- 
6-8, If understanding is 


Teach discount in form used in retail stores, and vocabulary for it. 


Buying at a Sale 


1. Jean lives in a large city. Her mother finds that she can 
buy Jean better clothes for the money she can afford to 
spend by waiting until "sales" are advertised where clothes 
are sold at reduced prices. Here are the regular prices of the 
winter clothes Jean bought in February: 

Winter coat, $39.00 $26.00 Wool suit, 527.75518-50 
Wool dress, $12.80 $9.60 Silk blouse, $4.00 $3. 00 
Cotton dress, $7.00 $5.25 Wool sweater, $9.00 58-15 


Find the amount Jean's mother paid for each article if 
there was “334% off" on the coat and suit and “250, off" 
on the other articles» Also find. the total cost of these clothes. $69. 10 


2. When articles are sold at less than the regular price, they 
are sold at a discount. The regular price of the article is 
the marked price; the amount saved is the discount; the 
per cent taken off is the rate of discount; and the price 
paid after subtracting the discount is the net price. 


3. Bert can get a 15% discount on a radio that has a marked 
price of $35. How much money can he save by buying the 
radio at this discount? Find the net price.$29-75 


4. In the Sports Store all the goods are being sold at a dis- 
count of 20%. If Fred buys a pair of skates marked $10.00, 
a pair of skis marked $18.00, and a cap marked $2.00, how 
much will he spend in all 24-00 


> (1) . (2), 4 А 

Find the discount and ће net price if you buy articles having these 

marked prices and discounts: Have Pupils make up sensible problems using 
numbers in ex. 5-8. 


КАУ АСАУ Dum 
z: oie Peis : А Л E 2% EN УЫ. i 
4 й 209r. 25% y 34 310. 33 3% 810950. 30076 
в. 31372007 OT тит 


More Practice. Зее o on page 338.Use for reteaching. 

Discuss ex. 1-4 with pupils. Be sure they understand and correctly use 
terms in ex. 2. Have them complete ex. 5-8. Have pupils bring to class 
advertisements of sales on which discounts are allowed, and make up 137 
problems based on these. 


Teach rounding off answers correct to nearest cent. 


Rounding Off to the Nearest Cent 


1. Problem When Mr. Carter bought a new outboard motor 
for his boat he saved 5% of the price by paying cash for it. 
This means that the price was $148.75 with a 5% discount 
for cash. How much did Mr. Carter save by paying cash? 57.44 
Explanation Find 5% of $148.75 as shown at the 
right. The answer is $7.4375, which is called $7.44 $148.75 
to the nearest cent, because $7.4375 is closer to .05 
$7.44 than it is to $7.43. Mr. Carter saved $7.44 by $7.4375 
paying cash. 
If the answer had been $7.4125, you would call it $7.41 
to the nearest cent. Why? If the answer had been $7.4250, 
which is halfway between $7.42 and $7.43, you would call it 
87.13 to the nearest cent. See page 104. 
To find an answer correct to the nearest cent, if the 
figure in the third decimal place is 5 or more, drop 
it but make the figure before it 1 larger; if the figure 
in the third decimal place is less than 5, drop it. 


When an answer is written correct to the nearest cent, it 
18 rounded off to the nearest cent, or to the nearest hun- 
dredth of a dollar. Be sure pupils understand this. Give oral practice 
in rounding off before assigning ex. 2-6. 


Find the answers. Round off the answers to the nearest cent: 
2. 5% of $8375 51.19 29% of $40.19 $.50 15% of $14.49 52.17 
3 


7% of $18.65 51.31 495 of $15.35 5.61 12% of $17.98 $2.16 


4. 8% of $29.29 $2.34 1% of $1225 $.12 259% of $11.50 $2.55 


5. 2% of $63.36 $1.27 6% of $76.39 $4.58 50% of $19.89 $9.95 
6. 4% of $56.62 $2.26 99, of 555.8555.03 14% of $15.83 52.22 


Check pupils’ work carefully to be sure all have good understanding. 

More Practice. See (D on page 339. 

Conduct quick review of rounding off decimals as given on page 104. Then 

discuss ex. 1 with class, Emphasize that figure in third place is important 
138 “пе, and figures in fourth and fifth places do not affect rounding off. 


Teach how to estimate answer when finding per cent of а number. 


Estimating Answers 


In working percentage problems, you can often avoid foolish 
mistakes by first making a rough estimate of the answer. 


1. Problem Find 35% of $360. Estimate the апѕуег;^ еп 
find the exact answer. $126 
Explanation 35% is a little over 33190, which equals $360 
4. Then 4 of $360, or $120, is a rough estimate of the 35 
answer. Since 35% is a little over 4, the exact an- 1800 
swer is a little more than $120. The work at the right 1080 
gives $126 as the answer, which is probably right since $126.00 
it is a little over $120. Check the work. 


This example shows that you can make a rough estimate 
of a per cent of a number if the given per cent is close to 
334%, or 25%, or some other per cent that is a short cut. 


2. Bill read that there are about 180,000,000 people living in 
the United States and that 30% iye in rural areas. Esti- 
mate the numb Lo Юй, in rural ‘areas. Find 30% of 
180,000,000 exact! ich answer is greater and why? 
Exact answer is less since 30% is less than 334%. 

Estimate the answers. Then find the exact answers: 


1), (2 $32, $32.64 $2, $1.92 530, $30. 60 515,514.10 

3. 519, of $64 129% of $16 349 of $90 49% of $30 
j^ Ї 5, $4. 75 $45, $44.64 39,939. 5: 

a. 94x oi $48 195 of $25 62% of $72 769, of $52 


$22, $22.88 $42, $42. 21 $12, $12. 16 $3, $3.12 
5. 26% of $88 67% of $63 38% of $32 13% of $24 


After each exercise three answers are given but only one is correct. 
Estimate the answer and tell which answer is nearest your estimate: 


6. Does 11% of 520 = 57.2, 572.0, or 5.72? 57.2 

7. Does 24% of 824 = 1977.6, 197.76, or 19.776? 191.16 
8. Does 38% of 480 = 18.24, 182.40, or 1824.0?182. 40 
9. Does 49% of 250 = 12.25, 1225.0, or 122.50? 122.50 
10. Does 13% of 488 = 6.344, 68.44, or 634.4? 63.44 


Note if some pupils need drill on short cuts. 

More Practice. See [13] on page 339. 

In ex. 1 emphasize that the given per cent must be close to some per 

cent that you can find by а short cut. Ask pupils what short cut they 
would use in estimating with following per cents: 13%, 19%, 11%, 139 
24%, 347, 619, 61%, 16%, 85%, 36% 


Selling on Commission 


Teach simple commission through meaningful problems. 


In discussing ех, 


1. Jack and Bill make birdhouses to sell. Their sister Betty 
sells the birdhouses for them because they are too busy to 
do it. The boys pay Betty 20% of the price of each bird- 
house. If a small birdhouse sells for $.85, how much does 
Betty get from the sale? How much do the boys get? s. 6: 


» To find the amount of money Betty gets, take 20% of $.85, 
which is $.17. Betty gets $.17 and the boys get the rest, which 
is the difference between 9.85 and $.17, or $.68. 


The money Betty gets is called her commission. The 
per cent she gets is the rate of commission. Betty is the 
agent because she sells the goods. 


- The boys make other kinds of birdhouses selling at $1.00, 
$1.25, and $1.50 each. If Betty sells 5 houses at $1.00, 3 at 
$1.25, and 2 at $1.50, what is the total amount of her com- 
mission? What is the total amount the boys get? $9.40 


28 
. Betty tried to sell Mrs. King a birdhouse but Mrs. King 
wanted a large one made to order. The boys said they 
would have to charge $2.00 for it. How much would Betty’s 
commission be on that birdhouse?s.4How much would the 
boys receive for that birdhouse? s. 60 


1 be sure all pupils understand meaning of new terms 


and are able to use them correctly. Point out that commission is merely 
140 one way in which a person may be paid for services, 


4. Last summer Tom sold magazine subscriptions on com- 
mission. He got 30 subscriptions to a magazine that sells at 
$3.50 a year. His commission was 25% on each subscrip- 
tion. How much did Tom earn by selling that magazine?s26. 25 


5. Tom also sold 52 subscriptions to another magazine selling 
at $3.00 a year. His commission was 20% on each sub- 
scription. How much did Tom earn selling this magazine?$31. 20 
How much did Tom earn all together? See ex. 4.$57. 45 


6. Mr. Price is an automobile salesman. He is paid a com- 
mission of 15% on each car that he sells. Last week he 
sold one car at $2340 and another at $2585. How much in 
all did Mr. Price get on these two sales? $738. 75 


7. An agent sold a house for $17,500 and received 3% of that 
amount as his commission. How much did the agent receive 
for his work? $525.00 


8. Miss Williams works in a store at a weekly salary of $45. 
Besides her salary she gets a commission of 5% of her weekly 
sales. How much in all dove MS Williams get the week her 
sales amount to $350 ow much does she get the week 
her sales аге $100% сао 


9. Ann makes candy to sell. She asks $1.20 a pound for it. 
Judy sells the candy for Ann and receives a commission of 
15% for her work. How much R does Judy get, "a 
when she sells Vu of eandy? en she sells 5 15.2” when" 
she sells 62 1b.% Ho 


w much does Ann get for each pound 


of candy that Judy sells?$1.02 
Have pupils who seem to have difficulty explain their solutions so you 
can determine 


141 


Extend use of per cents to those ending in fractions (not short cuts). 
Note that this work is difficult for below-average students, 


Per Cents Ending in Fractions 


1. Problem An agent selling cottages at Sandy Beach was 
paid 8176 of the selling price as his commission. How much 
commission did he get for selling a cottage for $5950? $208. 
Explanation To find 34% of $5950, 
change 34% to the decimal .033. Then A B 
multiply as shown at A. The agent’s $5950 


гә 


commission was $208.25. 032 50 
On page 102 you learned that the deci- ————4 : E 
mal .034 can also be written as .035. If 38 28 29 750 
you use .035 instead of .033, you can do ————— 222850. 
the work ав shown at В. $208.25  5208.250 
Both A and B give the same answer, 
which is $208.25. 
Study these per cents written as decimals: 
2. 24% =.025 54% = .055 163% = .164 or .165 
3. 151% = 15] 439, = .042 719, = .071 or .0725 
4. 113% = 112 13% = 011 103% = .102 or .1075 


Change these per cents completely to decimals: 
5. 159.015  4195.0425 104%. 105 34% .0325 241%.245 121% .1225 
6. 235.025 3$9,.0375 151%. 1525 54% .055 211%.2125 28%% . 2875 


Change these per cents to two-place decimals ending in a fraction: 

7. 6155.00 209.02] 831%-83 119-011 331% .331 662% -063 
Find the answers: 

8. 27% of $58 $1.45 111% of $280831.50 619% of $2350 5152.15 
9. 319, of $96 $3.12 1236, of $124 $15.81 91% of $1680 $156.80 
10. 53% of $88 $4.84 161% of $236 $38.94 5395 of $1264 972.68 
11. 13% of $48 5.84 125% of $144 $17.52 32% of $4038 5148.06 


In discussing ex. 1 point out that in some cases (22% Я 153 9) the method in 
A should be used. Go over this method carefully, Конавле place value 


142 EX pin products. The method in B may be preferred in other cases 
(35/5, 720). 


esent another set of improvement tests in addition. 


Improving by Practice 


Addition Test 3a. Time: 4 min. 

1, 567 412 217 272 357 473 
101 806 550 841 603 970 
420 790 712 324 640 207 
265 883 895 301 503 136 
864 342 987 319 121 415 
688 824 364 197 863 764 
199 709 202 832 739 135... 
949 542 751 578 106 118 (9 
4053 5308 4618 3164 з932 3238 

Addition Test 3b. Time: 4 min. 

2. 540 801 106 722 845 747 
458 937 539 370 328 383 
428 964 690 605 358 238 
110 249 328 427 634 729 
507 500 881 893 613 812 
273 288 599 904 283 608 
459 572 662 966 507 849 
625 991 126 628 170 965 ©) 

3400 5302 3931 5515 3738 5331 
Addition Test 3c. Time: 4 min. 

3. 639 804 406 174 892 301 
129 825 973 950 520 568 
420 695 161 601 883 280 
462 814 340 347 205 149 
515 704 673 967 517 161 
944 561 257 232 867 236 
577 172 788 410 484 103 
269 747 595 538 731 649 (5) 
3955 5322 4193 4219 5099 2441 


То the Teacher. If individual pupils get low scores on Improvement Tests in addition, 
subtraction, multiplication, and division, such pupils may be assigned extra practice 
which will be found on pages 325-328. 

Check papers carefully and note types of errors (facts, adding by endings, 
carrying). Help pupils find and correct errors, Have them determine own 
Scores and record them, Clear up difficulties before assigning extra 143 


practice. 


Extend use ot рег cents ending in fractions to examples where there is 
a fraction in the product. 


Per Cents Ending in Fractions 


1. Study these examples carefully: 


$125 $208 $150 
123. 023 111 
933 691 374 
250 4 16 150 
125 $4.851 150 
3 5 1l 
$15.933 РУ em $16.874 
$15.94 Ans. $16.88 Ans. 


By studying the examples above you see that each of these 
answers is a decimal which ends with a fraction. Since the tress. 


answers represent dollars and cents, only two decimal places 
are needed to express them. The answers should be rounded 
off to the nearest cent: if the fraction at the end of the result 
is less than 4, it is dropped; but if it is equal to or more than 
5, it is counted as an extra cent. Emphasize. 


Find the answers to the nearest cent: 

2. 319, of $150 $4.88 11% of $135 $1.80 151% of 522005331.3 
3. 25% of 525055.83 229 of $263 $7.23 102% of $1885 $202.64 
4. 13% of $32085.33 41% of $142 $6.04 192% of $12505245.83 
5. 61% of $12557-81 52%, of $175 $9.92 141%, of $15758224-# 
6. 45% of $2008.67 74% of $265$19.43 12195 of 511508141.83 


: (1 
Estimate the answer. fien tell which one of the three numbers is the 
correct апѕуег: Remind pupils to use short cuts. 


(0.027. 19376 of $150 = $2.90, $29.00, or $290.00. $30, $29.00 
8. 24176 of $188 = $455.90, $4.56, or $45.59. $47, $45.59 
9. 86370 of $120 = $44.00, $4.40, or $440.00. $45, $44. 50 
10. 663% of $240 = $159.60, $15.96, or $1596.00. $160, $159.60 


ко examples in ex. 1 should be put on board and discussed thorougnly with 
01888, Be sure all know how first partial products are obtained. Do ex. 2 


144 201 3 with class, If there are no apparent difficulties, assi : 410 as 
independent work, culties, assign ex. 4 


ich meaning of per cents larger than 100% and use them in practical 
ercises (pages 145-146). First give oral practice on 100% of certain 
numbers, such as 100% of 8, 100% of 312, Per Cents over 100% 
і SO on. 
1. In Westover the population is now 400% of what it was 
five years ago. This means that the population is 4 times 
its former size since 400% = $99, or 4. 


» 400% of a number equals 4 times that number. 


2. What does “300% of the original price" mean? 3 times the 
с р 
^ 8 times _, orjginal price 
‚ Tell the meaning of 800% of a number; 200% of a num- 
ber; 600%; 300%; 900%; 1000%. fo show the meaning of sone 
2 times 6times 3times „9times „10 times. of th i 
. ft the population is 1507; of what it Was two Years ago, 


it is 14 times, or 1.5 times, its former size. When you 
change 150% to 188 and reduce the fraction, you get $, or 
14, or 1.5. You see that any per cent larger than 100% 
is more than 1. When you find a per cent of a number, 
using a per cent larger than 100%, the result will be larger 


than the number. Point out also that in finding per cent of number 
inder 100%, answer will be smaller than original number. 


Find the answers, mentally if possible: 


[^] 


PR 


5. 2009, of 35 10 8009, of 11 88 12009, of 30 360 
6. 300% of 21 63 6509, of 10 65 10009, of 82 820 
7. 5509, of 60 330 4009, of 25 100 15009, of 20 зоо 
8. Jane read about a college that now has 1800% of the stu- 


dents it had the year it was started. There were only 75 
students that first year. How many are there now? 1350 students 


9. Our school library was started with 550 volumes. Now it 
has grown so that it is 650% of its original size. How many 
volumes has the library now? 3515 


Tell what number belongs in each space: 

10. 500% of a number equals 5.. times the number. 
11. 850% of a number equals 8,5 times the number. 
12. 1300% of a number equals 13. times the number. 


13. 28009; of a number equals 28. times the number. 

After discussing 100% of some numbers, show by using graph paper that 125% is 
100% plus 25% This means that 125% of a number must be equal to the number plus 
another amount; therefore, it will be larger than the original 145 
number. 


Large Per Cents ! 

1. Problem The school registration in Johnstown last year 
was 1750 pupils. This year the registration is 1120, as 
great as last year. What is the registration this year?! 
Explanation To find 112% of 1750, write 112% as 1750 
166, or 1.12. Then multiply 1750 by 1.12, which ї 
gives 1960, as shown at the right. 


1.12 
You see that when 112% is changed to а deci- 1750 
mal, the per cent sign is dropped and the decimal 1750 — 
point is moved two places to the left. 1960.00 


Change to decimals: 
2. 185951.85 32793.27 406% 4.06 5039%5.03 15569, 15.56 
3. 324% 3.24 215% 2:15 700% 7.00 80098.00 132396, 13. 23 


Find answers to ће nearest cent: 

4. 124% of 51735214.52 360% of $975 53510 175% of $236.50 $413.88 
5. 145% of $4508652.50225% of $246 %553.50240% of $510.23 1224-5 
6. 310% of 562551937.501309, of $550 8715 135% of $140.28 $159.35 
7. 212% of $1845390.08 550% of $319$1754.50415% of $253.27 ş 1051.0 
8. Bob, Joe, and Bill made $45 last summer selling old papers. 


If they divided the money equally, how much did each 


si boy get? Next summer they want 
to make 200% of $45. How much 
is that?» What will each boy get?530 


9. If they make 200%, more than $45 
next summer, how much will they 
make?™ What will each boy get?s45 


10. Is 300% of $45 the same as 300% 
more than $45?No What is the 
answer in each case? $135; 5180 


More Practice. See [44] on page 339. 
Ех, 1 should be discussed carefully with pupils. 


Be sure all understand 
how 1127 is changed to 1.12, 


Emphasize that per cents are fractions whose 
146 denominators are 100. Give more practice like that in ex, 2-3 before 
doing ex. 4—10. 


ich some new technical expressions in percentage. Put model examples 


Do 


ex. 1 on board and discuss both methods thoroughly with class. 


Understanding Percentage Language 


. Problem The population of West Fairfield, which was 12,880 


ten years ago, is now 15% more than that. What is the 
population now? 14, 812 
Explanation There are two ways to work this problem. 


First Method. Find 15% of 12,880, which is 1932. Add this num- 
ber to 12,880 to find the present population, as shown at A. 


A. 12880 12880 B. 12880 

15 1932 1.15 

64400 14812 644 00 
1288 0 1288 0 

1932.00 12880 | 

14812.00 


Second Method. Since the population is now 15% more than it 
was, it is 100% + 15%, or 115% as great as it was ten years ago. 
Since 115% = 1.15, multiply 12,880 by 1.15, which gives 14,812, 
as shown at B. This is the same answer as that found at A.Point 


that present population is all of old population plus, 15% more. 
If the population were now 15% less than it was ten 


years ago, you would subtract 1932 from 12,880 if you used 
Method A. If you used Method B, you would first subtract 
15% from 100%, which gives 85%; then find 85% of 12,880. 


the number to put in each space: 

20% more than 480 = 120, 05 of $30, ог $ .38. 
25% less than $36 = 15, . % of $36, or $ ..27 
334% more than $24 =1993%% of $24, or $ 1. 
100% more than $60 =". % of $60, or $... 


In our school the registration this year has increased 25% 
over last year’s, when there were 1820 pupils registered. How 
many pupils are registered this year? 2275 

In ex. 6, you see that “has increased 25%” means the 
same as “25% more than." What does the expression 


*has decreased 10%” mean? “10% less than" 
ex, 2-7 orally. To assure understanding of terms, give more oral class 


work; take the number $20 and ask what it will be if it increases 25%; if 
it becomes 257 more than originally; if it is decreased 250. 147 
Do the same with other numbers. 


Present review of language, problems, and computation of percentage. 
Use review as preparation for problem test and diagnostic test. 


Chapter Review 


Make these statements in the language of percentage: 
1. One fourth of the pupils play musical instruments. 
й 25% of the pupils 
2. At present there are twice as many people living in Charleston 
as there were 20 yr. ago. 200% as many people 
Write each of these with the sign %: 
50 50% 73 1 235 10 75 5 
8: 700 50% 100 73% 700 1% 100 2357, E 1007, 5 9% Ki 175% 
4. .28 28 ,64 64% 15 15% 98 98% 044 .08 8% .09927 .06 6% 


Write these per cents as decimals: 
5. 42% -42 54% -055 92% .0975 172% 1.72 1275% 12.75 900% 9.00 


Find the answers: 


6. 18% of 450 81 50% of 278 139 439, of 3350 1440.5 
7. 24% of 520 13 329 of 224 8.4 154% of 1200 186 
8. 100% of 325 325 225% of 168 378 312% of 2275 7098 


Find the answers: 


9. In Eagle Rock only 35% of the days of the year are free 
from frost. What per cent of the days have frost? 657 


10. Miss King paid a 2% sales tax when she purchased a coat 
for $45. How much was the tax on her coat? $.90 


11. Find a 500, discount on a pair of white shoes originally 
marked 38.50 What is the net price of this pair of shoes? $4.25 


12. Find 60, of $54.75 correct to the nearest cent. $3.29 
е (1) 
13. Estimate 24% of $220 and then find the exact answer. asss; 
(2) $52. 


14. An agent sells houses on a commission of 5% of the sale 
price. Find his commission on a house selling for $18,300. $915.00 


80 


15. Show that you know the meaning of 25% of $400 % 
more than $400,.and 25% less than $400. $300 зїй ї 
9500 


Check papers carefully and note kinds of errors, Through individual 


Bde Ў E : 
148 onferences with pupils, try to determine causes of errors and need for 
reteaching or further review, 


кә 


A Problem Test 


. The jet airplane fare from Philadelphia to Tulsa is $87.75. 
A tax of 5% is not included in this figure. Find the total 
fare including the tax, figured to the nearest cent. 502, 14 


Miss Williams bought a bracelet. The price was $6.85 but 
that did not include a Government tax of 1006 and a city 
tax of 3% of the cost. Find the total cost of the bracelet.s7.75 


». Martha and Betty bought a camera and shared the cost. 


They paid $33.50 for the camera, $3.64 for a carrying case, 
and $1.80 for films. Find each girl's share of the cost.s 19.47 


‚ Martha had saved $20 for her share of the camera. How 


many months did it take her to save $20 if she saved $2.50 
each month? 8 
. Last summer Mr. Ball used 153 gal. of gasoline on a trip 
of 2860 mi. to Texas and back. How many miles did he 
average per gallon of gasoline? Find the answer to the 
nearest tenth of а mile.ig.7 
. As treasurer of the school band, Bill received these amounts 
of money in May: $2.50, $1.75, $.80, $1.00, $.15, $4.25. He 
paid out these amounts: $.26, $1.33, $2.06, $.19, $.88, $1.65, 
8.74. Balance the account and find the cash on hand. $3.34 
‚ Find the cost of 41 lb. of meat at $.45 a pound. 52.03 


. How many pieces of ribbon each 11 yd. long can be cut 
from a roll of ribbon 30 yd. long? »0 

. Find the net cost of an article if the marked price is $32.50 
and the discount is 2060526. 00 

. Before a trip the speedometer on a саг read 2191.6 mi. 
At the end of the trip it read 2470.3 mi. Find the number 


of miles covered on the trip.278.7 
Have pupils record scores on own graphs. 


0-5 6-7 8-9 
You need help Fair Good 


10 


SCORE Excellent : 


Have pupils who made mistakes explain their solutions to problems 50 
auses of difficulties (computational errors, lack 


149 


you may determine с 
of understanding of problem situation or process, and so on). Plan 


remedial work as needed. 


Present diagnostic test of skills and understandings taught in Char 


4, with page references for remedial work. Record results of test on 


How Much Have You Learned? 


pupils' progress cards. 


If you miss more than one example in a row, turn to the Practice 


Pages for that row. 


Practice 
Change to decimals: E 
1. 25% .25 TIGA 6% .06 2% .02 126 
2. 65% -065 9i% .0925  539,.0515 154% . 155 142 
3. 280% 2.80 3009 3.00 185% 1.85 12569 12.56 146 
Change to per cents: 
4. .18 18% .27 27% .08 8% -30 30% M 
250, 506, 1 25 
5. .25 2% .50 50% 373 315% 663 6627 Ed ia 


Find the answers: 


6. 6% of $25 

81.50 
7. 25% of $60 
8. 


$15 
621% of $56 
9. 
10. 


$35 
21%, of $32 

$. 80 
400% of $15 

$60 


Find the answers to the nearest cent: 


11. 3% of $4.25 
$. 13 


32% of $150 
$48.00 

50% of $236 
$118 


40% of $125 
$50 


739, of $100 


$7.75 
150% of $128 
$192 


121% of $9.00 
$1. 13 


71% of $220 $156. 20 jos 


(1) (2) 
Find a 259, discount and the net price of articles with 


these marked prices: 
(1) $68. 75 
(212. $275.00 $206. 25 


$29. 70 


$118.80 $89. 10 


Estimate mese answers: 17 Бор find exact answers; (2) 
9 


(1) $27 $6 
(213. 11% of $60 56.60 49% of $54 $26.4633% of $18 55.94 


Pupils who do well on test might like 


problems, and so оп. 


129 
75% of $184 $138 A 
1, , 
333% of $216 $72 CM 
1 9 e 
113% of $108 Cu ын 
325 
% of 5124 5403 = 
52% of $7.35 А 
$3.82 
$3. 42 
$13.68¢ 10. 26 137 
139 


to work on original projects, 


Help others to determine Causes of errors, 
150 Reteach as needed before assigning practice pages, 


; a nny ib 


how electricity is measured and how Measuring Electricity 

cost in running certain af plianc es is computed (pag s 151-153). 
1. Electric light bulbs that are used in reading lamps are often 
marked 75W, 100W, or 150W. A bulb marked 100W re- 
quires 100 watts of electric power. Eleetrie appliances are 
also marked to show how many watts of electric power 


they require. Have pupils check markings electric appliances 
make chart showing appliances and markings. 


it home and 
2. Electric light bills are based on the amount of electricity 


used. The amount of eurrent is measured in watt-hours.* 


A 100-watt bulb uses 100 watt-hours of electrieity in 1 hr.; 
in 2 hr. it uses 200 watt-hours; in 10 hr. it uses 10 х 100 
tress Watt-hours, or 1000 watt-hours. 1000 watt-hours are called 
meaning T Kilowattshour; kilo means 1000. Since 1 watt-hour of 
electricity is a very small amount, electrie current is usually 
sold by the kilowatt-hour (kw-hr). 

3. If an electric light bulb marked 150W is burned for 20 hr., 
how many watt-hours of electricity does it use? „How many 

kw-hr does it use? 3 3000 


Display bulbs that are marked 
ing shows how many watt-hours 


50W, 75W, and so оп. Emphasize that m 
are used if bulb burns for 1 hour. 


ark 


151 


152 


ро 


ех. 1-2 with pupils. Be sure all pupils understand meanings of W 


kw-hr, and watt-hour. Give more oral practice in changing watt-hour 
Measuring Electricity to kw-hr. Have pupils complete ex. 3-8. 


If an electric light bulb marked 75W is burned 5 hr., wh: 

part of 1 kw-hr does it use?.375 

р In 5 hr. this bulb uses 5 х 75 watt-hours, which is 375 watt- 
hours. It takes 1000 watt-hours to make 1 kw-hr, so 37 

watt-hours are 375 of 1 kw-hr, or .375 kw-hr. To chan: 

watt-hours to kilowatt-hours, divide the number of watt-how 

by 1000. 


. Change to kw-hr: 850 watt-hours;851750 watt-hours. 1.7: 


. If a 40-watt lamp is burned for 6 hr., how many watt-hou: 


does it use? how many kw-hr?7*How many kw-hr does a 
60-watt lamp use in 5 hr.?.3in 8 be. Din 20 hr.?1.2 
4 


» When Mr. Adams went away on vacation, he forgot & 


turn off a 75-watt bulb in his garage, so it burned day an 
night for 20 whole days. How many kw-hr of electricit: 
did it use»and what did it eost at 56 per kw-hr? 81.80 


. How many hours eould you burn a bulb marked 50W on 


1 kw-hr of electricity? 20 


. At Henry's home there are two electric bulbs in the living 


room that are marked 100W and one that is marked 150W. 
If all three of these bulbs are turned on for 4 hr., how many 
kw-hr of electricity are used?i4 At 3¢ per kw-hr, how much 
does this amount of electricity cost? 4. 26 


. Mary's father bought for their living room an air condi- 


tioner that requires 900 watts of electric power. If they 
use their air conditioner for a total of 80 hr. in one month, 


how many kw-hr of electricity will be used? At 3¢ per 
kw-hr, what will it cost? $2.16 72 


- Mr. Brown left the cellar light on from 9:45 P.M. until 7:45 


A.M. the next day. It was a 100-watt bulb. How many 
watt-hours of electricity did he waste,and what did it cost 
at 23¢ per kw-hr? 230 0 


In connection with this work, point out that electric appliances that 
produce heat (toasters, stoves, irons) use much more electricity per 


hour than those with electric motors Using Electric Appliances 
fans, clocks). 


1. Here are the names of some electric appliances, with the 
number of watts each requires: 


Electric clock 2 watts Toaster 900 watts 
Refrigerator 300 watts Table stove 800 watts 
Vacuum cleaner 300 watts Waffle iron 700 watts 


If the clock runs continuously during a 30-day month, 
how many watt-hours of current does it use?, How many 
kw-hr does it use? 1.44 -— 


2. The refrigerator motor runs about 8 hr. eyery day. How 
many kw-hr does it use in a 30-day month?" See ex. 1. Find 
the eost of this electricity at 3¢ per kw-hr.$2. 16 


з. Each week the vacuum cleaner is used 4 hr. a day for 5 
days and on the sixth day it is used for 3 hr. How many 
kw-hr does the cleaner use in 4 weeks? See ex. 1. 6.6 


4. For breakfast each day the toaster is used for 12 min. and 
the table stove for 15 min. See ex. 1. In a 30-day month, 
how many kw-hr are used in this жау? What does the 
electricity cost at 4¢ рег kw-hr? 45. 6¢ - 


5. Bobby makes waffles for Sunday morning breakfast, using 
the waffle iron for 40 min. How many watt-hours are used 
on 3 Sunday mornings? “How many к-г? ее ex. 1. What 
does this electricity cost at 46 per kw-hr? 5.66 


6. To keep food frozen, a food locker uses 3 kw-hr per day. 
How many kw-hr does it use in 30 da.» in 100 da.? 300 


9 

7. A washing machine (250 watts) takes 30 min. to wash one 
tubful of clothes. If Mrs. Green has 4 tubfuls at each 
washing, how many kw-hr does she use in 5 washings? 2.5 
What does the electricity cost at 36 per kw-hr? 7.5¢ 


8. Mr. Williamson bought an electric heater which requires 
1320 watts of electric power. If this heater is turned on 
2 hr. each day, how many kw-hr of electricity will be used 
in a 30-day month? What will the electricity cost at 256 
рег kw-hr? $1, 98 


Have pupils compare markings of appliances used in their homes with 
ones given in ex. 1, Do some problems with the pupils and have them 


complete others if understanding is assured. Have volunteers 153 


explain solutions. 
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Present application of multiplication of fractions. Have each pupil bring 
to class one recipe that uses at least three fractions or mixed numbers. 
Changing Recipes Then have each recipe changed to mue that uses 
half the amount; to one that uses 15 times the amount, 
1. A cook needs to know how to multiply and divide fractions 

in order to make more or less than the amount a recipe 

will make. She may need to find 23 times 4 cup of milk. 

How much would this be? 12 cups 


2. Peggy wants to make } the recipe for beef stew given be- 
low. How much of each ingredient should she use? 


Beef Stew 

1 pounds lean beef 3 2 tablespoons flour | 
1 cup shortening 8 2 tablespoons water | 
4 cups boiling water 2 1 cup sliced onions 4 
11 teaspoons salt = 1 cup chopped green pepper : 

a dash of pepper same 2 cups canned tomatoes 1 
3. Ann made 1 the recipe for chocolate waffles given below. 

Find the amount of each ingredient she used! "How much 

of each should she use for 14 times the recipe? (^ 
(1), (2Chocolate Waffles 

1} cups sifted flour2, 21 13 cups milk 2, 21 
2 teaspoons baking powder 1,3 6 tablespoons melted butter 3, 9 
i teaspoon тан P 1 24 squares chocolate, melted 12, 2 
i cup sugar 2, У 1 teaspoon vanilla E 15 
2 egg yolks, well beaten 1, 3 2 egg whites, well Mactan 1, 3 

4. Jim likes to cook. He made 13 times this recipe for nut 
muffins. How much of each ingredient did he use? 
Nut Muffins 

2 cups sifted flour 3 : т cup nut meats ? 

2: teaspoons baking powder 5 4 1 egg, well beaten 11 (2 small ones 0 
3 tablespoons sugar 44 1 cup milk is ^ 1 and 1 yolk) 
1 2 2 
2 teaspoon salt 4 tablespoons melted butter 6 

Post pupils’ recipes and new ones 00 


bulletin board for future reference 


Present set of improvement tests in subtraction. 
Improving by Practice 


Subtraction Test 3a. 


1. 77967 
12469 


65, 498 
2. 92142 
4093 
88, 049 


3. 76300 
7996 


68,304 


Subtraction Test 3b. 
4. 83603 
9977 
13,626 
5. 65409 
40953 
24, 456 
6. 67253 
19934 
41,319 


Subtraction Test 3c. 


7. 41907 
26023 
15, 884 


8. 72308 
2353 


69,955 


9. 68220 
8358 


59,862 


27435 
4786 


22,649 


61248 
51469 

9779 
84826 
46047 


38,779 


84166 
34679 
49, 487 
94085 
63479 
30, 606 
38513 
31998 

6515 


31153 
14878 


-—— 


16, 215 


96421 
55497 


40, 924 


69154 
3366 


65, 788 


70283 
39295 


30, 988 
81071 
24198 
56, 813 


50174 
22379 


59566 
19679 


39, 887 


80101 
12782 


67, 319 


84258 
10805 


73, 453 


Time: 


Time: 


Time: 


4 min. 
82352 
27593 
54, 759 
45788 
18746 
27,042 
69620 
10991 


58, 629 


4 min. 


59112 
26826 
32,286 
20399 
9124 


11,275 


56399 
39689 


16,710 


4 min. 


61354 
12489 


48, 865 


74089 
45448 


28, 641 


54923 
32567 


22, 356 


To the Pupil. This is the third set of Improvement Tests in subtraction. Try to get a 


score of 10 on each test. 


Tests are to be given, 


(D 


scored, and recorded as others were (see pages 46-50, 


57, 109). Have pupils compare scores with previous ones to note improvements 
or further needs, Plan remedial work based on results. Let others 


work on projects. 
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Teach how to read an electric meter and to figure cost of using given 
number of kilowatt-hours of electricity (pages 156-158). 


Reading the Electric Meter 


1. An electric meter measures the amount of electricity that 
has been used in a building. There are four small dials on 
an electric meter, as shown 


44 FR ATA GTR at the left. These four dials 
together give the number of 
: ` kilowatt hours of electric- 

A B € D 


ity that have been used 
since the meter was first installed. To read the meter, read 
Stressi Tike a foù™figure number, beginning at the left dial. Dial A 
shows thousands, dial B shows hundreds, dial C shows tens, 
and dial D shows ones. The pointer on a dial is often be- . - 
tween two numbers; in this case read the smaller “umber ^ 
for that dial. 


On A the pointer is between 1 and 2; read 1. 
On B the pointer is between 5 and 6; read 5. 
On C the pointer is between 2 and 3; read 2. 
On D the pointer is between 6 and 7; read 6. 


The dials above read 1526, which means that 1526 kw-hr of 
electricity have been used since the meter was put into use. 


2. Read the number of kw-hr shown on these three sets of 
dials. The first set of dials shows the reading on March 91, 
the second set shows the reading on April 30, and the third 
set shows it on May 31. 


How many kw-hr were used í : 3 591 
during АргїЇ16Ноу many T 
were used during Мау2?з85 “35 М SALONE 

3. Suppose the dials on a dese 2201: 
meter show a reading of Ari un + ж ай Щщ 
4018 on June 30 and a read- 
ing of 4407 on July 31. How (UNS УО; 53 $03 
many kw-hr of electricity V P 7 3645 
were used during July? зво “< : t 


4. If the reading is 4733 on August 31, how many kw-hr were | 
used during August? See ex. 3. 326 
All explanation and work on this page should be discussed thoroughly with cl 
Emphasize that on dials A and C pointers move in counterclockwise direction 
156 B and D they move in clockwise direction. Give more practice on reading meterse 


| 


Reading the Dials Correctly 


1. Each dial of a meter is related to the dial at its left. While 
the pointer on D makes a complete revolution, the pointer 
on C moves slowly ahead 1 space, just as the hour hand of 
the clock moves ahead 1 


hour while the minute hand °°) ^w (°° у S 

is making a complete revolu- N jv з) v jV 3 

. . 4 5 4 

tion. Dials C and B are re- 2° $ pe Mss 
A B с р 


lated in the same way and 

likewise dials B and A. If you understand this relationship, 
it will help you to read the dials correctly. Is the reading 
on the dials above 1649 or 1639? To answer this question, 
study dials C and D carefully, as is done below. 


195 э ўт 199 501 199 à 

2 D 8 2 2 8 8 2 2 8 

d 7 3 3 T 7 B 3 7. 

A s 6 4 6, $15 5 6 6 
р Cc D с р 


6, 
Cc 
Fig. 1 Fig. 2 Fig. 3 
Suppose that pointer D starts on 0 and pointer C on 3, 
as in Fig. 1. When pointer D reaches 5, pointer C is half- 
way between 8 and 4, as shown in Fig. 2. When pointer Dg ress, 
reaches 9, as shown in Fig. 3, pointer C is nearly*at 4, but 
it will not reach 4 until pointer D reaches 10 (or 0). Since 
pointer D in Fig. 3 is still at 9, dial C is read 3; so the cor- 
rect reading of dials C and D is 39 and not 49. If 49 were 
the correct reading, then pointer C would be close to 5, 
which is not the case. This shows that the meter reading 
at the top of the page should be 1639. 


2. Read the two sets of dials ,477 ааг $3 
at the right, and in each 2819 
case watch carefully the ~= DAN as & s 
two dials that may give > a 5 x 
trouble. When the pointer 2 “À fs 2\ f2 РА 8 #\ 6491 
Stress, Seems to. be exactly on a "S NA dI V a 7 


number, look at the dial at ; 
its right in order to make the correct reading. 
Follow development as given in ex. 1-2. Have pupils read meter in their 


homes and bring in copy of dials, showing positions of pointers. Discuss the 
more difficult cases with whole class. Give more practice as needed. 157 


Stress. 
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Paying Bills for Electricity 


1. In ex. 2 on page 156, you found the number of kw-hr used 


3 


in April was 476 kw-hr. At 2¢ per kw-hr, find the bill for 
electricity in April. $9.52 
> The bill was 476 х 26, ог $9.52. 


. Find the bill for May in ex. 2 on page 156 if the rate for 


« 


electricity is 2¢ рег kw-hr. 57.70 


In many cities electricity is sold at decreasing rates per 
kw-hr. Then the more electricity you use, the less it costs 
per kw-hr. In Mill Creek these are the monthly rates: 


For the first 15 kw-hr (or less) . . 85¢ 

For the next 35 kw-hr. . . o o 5¢ per kw-hr 
For the next 50 kw-hr. . . . 4¢ per kw-hr 
For the next 100 kw-hr . . «34 рег kw-hr 
For all over 200 kw-hr. . . 2é per kw-hr 


According to the above rates, if you use 15 kw-hr or less 
in any month, you must pay 856 for that month. In fact, 
if you are away a month and use no electricity, you still 
have to pay 856 for that month. If you use 70 kw-hr in 
a month, you consider 70 equal to 15 + 35 + 20. You pay 
856 for 15 kw-hr, 56 per kw-hr for 35 kw-hr, and 4¢ per 
kw-hr for 20 kw-hr. How much in all do you pay? \At these 
rates, find the cost of 110 kw-hr. $4.90 $3. 40 


- In Mill Creek how much is the charge for 40 kw-hr in a 


month? for 180 kw-hr? for 220 kw-hr? for 875 kw-hr? 
$2. 10 $7. 00 58.00 


. In Mill Creek there is а 10% discount on an electrie bill if 


it is paid within 15 days. Find the amount that can be 
saved in ex. 3 and 4 by paying these bills within 15 days. 


$11. 10 


$. 10, 5.80, 51.1! 


^3 "IE : E 5.34, 5.49, ex. 4: $.21, $. ! 
4 A 2 А \ 6. Неге аге two sets of dials 
showing the reading of 
: Mr. Brown's electric me- 


ter on November 30 and 
December 31. At the Mill 


109 „оү 1994 9901 
2 8 8 2 2 8 8 2 
3 7) р 3j k 3 
4 5 6 5.4 EE $54 


Creek rates, find his bill. $3.92 


Do ex. 


1-3 with pupils. Point out that the more electricity one uses, the 


cheaper it gets. Discuss reasons for this with class. Have pupils 


investigate electric rates in your community and use them in problems. 


Teach how gas is measured and how to find cost of given number of cubic 


tect, Ob MN Paying Gas Bills 


1, Many homes have gas stoves and gas furnaces. The amount 
of gas used is measured by a gas meter which measures the 
gas by the cubic foot (cu. ft.). 

Some gas companies sell gas by the 1000 cu. ft. Suppose 
the gas consumed is 11,600 cu. ft. at a charge of $1.25 per 
1000 cu. ft. Divide 11,600 by 1000 by moving the decimal 
point 3 places to the left; this gives 11.6. Multiply $1.25 
by 11.6, which gives $14.50, the amount of the bill for the 
gas used. 


2. At $1.25 per 1000 cu. ft., find the amounts of bills for these 
numbers of cubic feet of gas: 4800: 9400: 12,200: 10,400: 


8600: 2500: 8880 $11.75 `$15.25 $13.00 
$10.75 $3.19 $11. 10 
3. The gas company in one locality sells gas by the 100 cu. It 


with a decreasing monthly rate as follows: 


First 200 cu. ft. or less $2.00 

Next 1,800 со. ft. ЛО per 100 cu. ft. 
Next 28,000 cu. ft. .08 per 100 cu. ft. 
Next 70,000 cu. ft. .07 per 100 cu. ft. 
All over 100,000 cu. ft. .065 per 100 cu. ft. 


At the above rates, find the monthly bills for these numbers 
of eubie feet of gas: #00; 2409; 0506; 14600 › 8800! 
$420,000. 


4. A gas meter is similar to an electric meter. A gas meter used 
in homes has three dials which show the number of 10,000's, 
1000’s, and 100’s of cubic feet of gas that have been used 
since the meter was first installed. If a gas meter has a 
reading of 75,200 cu. ft. on March 1 and a reading of 87,500 
еп. ft. on April 1, how much gas was used during the month? 
Compute the bill at idis. in ex. 3. 12,300 cu. ft. 


5. Find the amount of gas used in a month if the readings at 
the beginning and end of the month were 21,300 and 39,200. 
Compute the bill at the rates in ех. 3.51172. ' оа 

Make sure pupils understand computations involved in ex. 1 and 3. Have 

pupils find out gas rates in your community and use them in problems. 


159 


Do first two problems orally, asking different pupils which numbers in 
the problems are not needed and why. Baphasize that only numbers used 
Which Numbers Are Not Needed? for solution of probles 


are to be used. 


1. At 8:30 л.м. Mr. Wood left home in his саг to make a trip 


Mr. Wood drove at an average speed of 38 mi. an hour. 
How long did Mr. Wood drive NI trip? 


2. Mary bas а dress pattern that tequires 84: yd. of material 
39 in. wide. She bought a remnant of material that width 
containing 3Í yd. It was marked down from $1.00 a yard 
to $75 a yard. How much more material did Mary buy 


than she needed? 39 in., $1.00, and $.75 not needed; 2 yd. 


3. Bob was saving to buy a bicycle costing $42.50. When he 
had saved $13.50, he found he could buy an old bicycle for 
$16.75 and 2 new tires at $2.75 each. If he bought the old 
bicycle and 2 tires, how much did he pay for them? 


а. The Browns had Won $ of (he 40 baseball games they had 
played, while the Reds had played 52 games and won 39 
of them. How many games had the Browns won? 

5. Miss Reed's class had а picnic yesterday. Sally had $1.25 
when she went to the picnic. She paid 8.88 as her share 
of the expenses of $12.16. She also spent $.14 for bus fare, 
$.25 for peanuts and ice cream, and $.35 for a boat ride. 
How much did Sally spend? $1.25 and $12.16 not needed; $1.12 


6. By the piece, Mrs. Chase can buy 15 yd. of ribbon for $1.20. 
By the yard, she must pay $.50 for 5 yd. Find the cost of 
1 yd. of ribbon bought by the piece. 5.50 and 5 yd. not needed; 5.08 


7. Henry lives 1} mi. from school and 21 mi. from the store. 
He can walk to school in 20 min. and ride his bicycle there 
in 9 min. It takes him 40 min. to walk to the store. How 
much farther is it from Henry's house to the store than 
it is from his house to school? 

Dia. 9 min., and 40 min, not needed; à mi. 


Teach the economy of buying food supplies in large packages if food 
ın be used before it spoils. Buying Wisely 


Some shoppers buy more wisely than others and save money 
by doing so. One of the ways to save money is to buy food in 
large packages if the family is large enough to use the food 
before it spoils. Here are some prices of articles sold in small 
packages and also in large packages: 


Article Amount in Cost Amount in Cost 
small package large pockage 

Crackers 8 oz. 23¢ 1 Ib. 33¢ 
Shortening 1 Ib. 35¢ 3 Ib. 97¢ 
Prunes 1 Ib. 29¢ 2 Ib. 49¢ 
Cocoa j Ib. 38¢ 17 676 
Maple sirup 1 pt. $1.15 1 gol. $7.00 
Flour 5 Ib. 694 25 Ib. $2.69 


1. How much can be saved by buying a 1-pound box of crack- 
ers instead of buying an 8-ounce box today and another 
8-ounce box next week? 13€ 


ве 
2. Find the saving on 8 Ib. of shortening, оп 2 Ib. of prunes, 9¢ 
and on 1 Ib. of cocoa if they are purchased in large packages. 


3. Mrs. Ward uses at least 1 gal. of maple sirup during the 
year. How much can she save by buying a 1-gallon can of 
sirup instead of buying enough pint bottles of sirup at 
different times to make 1 gal.?$2. 29 


4. If Mrs. Fox can use 25 lb. of flour before it spoils, how 
much can she save by buying a 25-pound bag rather than 
five 5-pound bags? 76¢ 


Another way to save money is to buy at a sale or when 
there is a special price. A shopper should be able to tell 
which is the better price. Which is the better price on 
oranges, 1 doz. at 35¢ or 9 oranges at 29¢? 1 doz. at 35¢ 


6. Mr. Case saves money on paint by buying it by the gallon 
instead of by the quart. How much does he save on 1 gal. 
of paint if a quart costs $1.29 and a gallon costs $4.42? $-74 
What is the cheapest way he сап buy 6 qt. of this paint? ы E 
Discuss information above ex. 1 with pupils. Let them complete ex. 1-6. 2 qt. 
Have pupils find out local prices of the 6 articles mentioned at 
top of page and figure out saving effected by buying larger package. 16] 


5 
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Teach meaning of installment buying and show its advantages and dis- 
advantages through problems (pages 162-163). 


Buying on the Installment Plan 


1. Mrs. Mills is planning to buy living room furniture and 
some kitchen equipment. The cash price of the furniture is 
$375. The installment price is as follows: a cash payment 
equal to 20% of the cash price and 12 monthly payments 
of $26.60 each. Find the actual price of this furniture if it 
is bought on the installment ріа29 Йу much can Mrs. 
Mills save if she pays cash for the furniture? $19.20 


2. The kitchen equipment Mrs. Mills wishes to buy costs 
$300. To buy this equipment on the installment plan she 
must make a cash payment of $100. Then she can make 
6 monthly payments of $34.51 each‘ér 12 monthly pay- 
ments of $17.76 each/?ór 18 monthly payments of $12.18 
each.(3Find the installment price by each of these three 
plans. How much ean Mrs. Mills save if she pays cash 
instead of selecting the plan with 12 monthly payments? $13.12 
(1) $307.06; (2) $313. 12; (3) $319.24 

3. If Mrs. Mills buys all the things in ex. 1 and 2 on the in- 
stallment plan, how much does she need for both down 
payments? Ноу much in all will she have to ay each 
month if she selects the 12-month plan in ex. m you 
think she should plan to do all this installment buying in 
one year? Give reasons for your answer. 


4. Mr. Brown needs a new milking machine on his dairy farm. 
He can get one for $295 but he does not have that amount 
of cash to pay for the machine. The installment price is 
found as follows: a cash payment of $25 and 15 monthly 
payments of $20 each. Find the total amount Mr. Brown 
will pay for the milking machine if he buys it on the install- 
ment plaii2? How much more is this than the cash price? $30 
Do you think Mr. Brown would be wise to spend the extra 
money to buy the machine on the installment plan? Give 
reasons for your answer. 


5. From a store in your city get figures for buying a television 
set on the installment plan. Name two advantages and two 
disadvantages of buying on the installment plan. 

Point out that installment prices of articles are higher than cash 

Prices, Lead pupils to see that if article is a necessary one, in- 


stallment buying is justified; if unnecessary, it is better to wait 
until the cash is saved. 


1. 


3. 


Payments on a Car 


Miss Wood bought a new car on the installment plan. The 
price of the car was $2700, to be paid as follows: 

1. Cash payment equal to $ of the cost of the car. How much was 
this cash payment? $900 

2. Equal monthly installments for 1 yr. to cover the total amount 
of these 3 items: (a) balance due on the cost of the car, which is 
$1800; (b) insurance for 1 yr., which costs $60; and (c) a carrying 


charge, ;hich is 5% of $1860, or $93. What is the total of these 3 
items? "To pay this total in 12 monthly installments, how much 


will each installment be? $162. 75 


Find the total amount that Miss Wood must pay for the 
car, including the insurance and the carrying charge. $2853 


. Another kind of car costs $3000. If the cash payment is 


1 of the cost, the insurance is $68, and the carrying charge 
is 5% of the sum of the insuranee and the glance of the 
cost, find the monthly payment for 12 months.” hen find 
the actual amount a person would pay for the car if he 
bought it on the installment plan. $3171.40 


Try to find the installment terms for buying a car from 
one of the automobile dealers in your town. 


Discuss ex. 1 with pupils and explain (or have volunteer explain) the 


meaning of carrying charge and reason 
have pupils make up problems for class to solve, 


for it. In connection with ex. 3, 
based on their findings. 
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Present application of percentage through problems about budgets (pages 
164-168). Discuss ex. 1 with 

pupils, the reasons for making a 
budget, items included, and other 
items that might have been 
included. » 6, 


FEN 
Making a Budget 


1. When the Browns first began to keep house, they found 
that often by the end of the month they did not have enough 
money left to meet expenses. Then they decided to follow a 
budget plan which lays aside certain percentages of Mr. 
Brown’s yearly income after taxes. Mrs. Brown kept an ac- 
count of approximately $4000 spent last year, so she knows 
how much was used for food, clothing, and other items. 
The budget plan the Browns are trying to follow for the 
coming year is based on their expenses of last year. Here 
is their plan: 


Rent 20% Clothing 15% 
Food 257, Advancement 10% 
Savings 15% Reserve fund 7% 


Operating expenses 8% 


2. The budget allows 20% of $4000 for rent. How much is 
that for rent per year? How much is that per month? about $67 


3. The budget given in ex, d allows 20% for rent. If the 
Browns own a house and do not pay rent, can the item of 
rent be left out of the budget?yeWill some other item be 
needed to take the place of rent? If so, what will it be? 


d upk i 
4. The budget of the Browns allows 2502 of 009 "for feda. 
How much is that per year? per month? About $83 
000 
5. The Browns were able to keep the food item as low as 25% 
because they had a large garden and did much canning; 
otherwise they would have allowed 30% for food. How 


Have pupils complete ex. 2-11. Then discuss problems with pupils, letting 
volunteers explain their solutions. Have pupils note why budget must some- 
164 times be modified, 


Have pupils make out own budget for a week, with items given in per cents. 


much would that have been? (246 they had allowed 30% 


for food, what would have h ned to some of the other 
for food, what мош E Mage ЧЭ Mete МАША?” 


in order to provide 30% for food? Reduce reserve fund by 5% or make 
reductions in clothing, advancement, and savings, total int 55. 
6. How much per year did the Browns allow for clothes? $600 


What would this average per month?ssáre the purchases 
for clothing likely to be the same each month? Nds it allow- 
able to spend more for clothing one month if one spends 
less another month?**Àt what time in the year is the great- 
est amount of money usually spent for clothing? Іп the fall 


7. Operating expenses include the amounts spent for running 
the household, such as fuel, light, telephone, laundry. What 
is the average amount per month allowed for this item? — 


8. Advancement includes education, books, church, health, 
medical and dental care, ay recreation. How much per 
year is allowed for this? Do you think the Browns can 


afford to spend $200 for a vacation trip? There would then be only 
$200 left for all the other important items under “advancement.” 
How much is allowed for savings per year? «This allowance 


ineludes money put in the savings bank, рё епіѕ for life 
insurance, payments for bonds, ete. Mr. Brown pays $125 
per year for life insurance and makes payments of $15 a 
month to purchase a bond. Do these payments use up all 
the amount planned for savings?Nolf not, how much is still 
left for other savings? 5205 

10. Suppose there was serious illness in the family which cost 
more than had been provided in ex. 8. How might this 


extra expense be covered? Reserve fund or savings might be used. 
Other items, except, rent and operating expenses, might alsg һе reduced. 
11. Find the sum of all the per cents in the Browns’ budget. 100%, 


What per cent should this sum be? 100% 
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Fitting Budgets to Incomes 


The per cents in a budget vary as the amount of income 
changes. The table below gives suggested budget per cents for 
annual incomes from 88000 to $5400 after taxes. 

A B С р Е Е G 


Reserve 


Clothing Бонн pne 


12% 


13% | 
14% 
14% 
15% | 


1. Mr. King earns $3000 a year. Using the per cents given 
above for that income, find how much Mr. King’s family 
should plan to spend for each item in the budget.^. $240; В, $750; 
C, $900; D, $360; E, $300; F, 8240: G, $210 

2. Mr. Ball earns $80 a week. Choose the Dang gestat $4200. 
most closely fits Mr. Ball's yearly income/ then find how 


much Mr. Ball's family should spend for each item’ $499. 20; B, $832; 
C,$1040; D, $582.40; E, $499.20; F, $374.40; G, $332.80 


3. Mr. Ball pays $90 a year for life insurance. Since this is 
part of his ip 39% much more money should be saved 
? cp 


during the year st two things to do with this money. 
Saved in savings bank, savings bonds, savings-and-loan association, etc. 


4. Last year Mr. Ball earned $3600. Mrs. Ball spent $950 
for food last year. Did she keep within the budget allowance 
for that item?$1008; yes 


5. The Balls saved $325 last year. Was this more or less than 


they planned to save? How much more or less? $35 


6. From the table above find the amount planned for each item 


when the income is $4800; when the i i 0) пул, $120; 
B, $960; C, $1008; D, $672; E, 576; F, 23 G, $384; (2) A, $810: B, $912; o A rua $810: E, $594; 


7. Study the per cents given in the table for food. As the F, $648 
income increases from $3000 to $5400, the per cents for food 9: $496 
decrease from 30% to 20%. Does this mean that the more 
you earn, the less you should eat? Nolf not, explain.See Guide. 


8. In the table above, for each income, add the per cents across 
the page. What should each sum be?100% 
Encourage class discussion of table and reasons why per cents vary as 
amount of income changes. Extend concept in ex. 7 by asking pupils 
166 similar question about shelter per cents. 


Present set of improvement tests in multiplication and one in division. 


Multiplication Test 3a. 


1. 2674 9735 


improving by Practice 


Time: 4 min. after copying. 


8562 5893 8462 7493 x 
85 46 97 51 63 29 (6) 
227, 290 447, 810 830,514 300, 543 533, 106 211, 291 
Multiplication Test 3b. Time: 4 min. after copying. 
2. 6852 3185 6413 1482 1253 9572 
72 18 39 64 57 23 (5) 
493, 344 57, 330 250, 107 94,848 11,421 220, 156 
Multiplication Test 3c. Time: 4 min. after copying. 
3. 1375 2607 9735 9407 3896 1864 
26 41 38 75 94 82 ©) 
35,150 106, 887 369, 930 705,525 366, 224 152, 848 


Е В лан ттт 


Division Test За. 


Time: 54 min. after copying. 
36.3 .8 1.2 
4. 8122943 79)7408 35)2352 
83. 1 15.5 
5. 24) 1995 


64.7 
48) 3624 57)3686 (9) 


Division Test 3b; Time: 54 min. after copying. 
94.0 


58 P2 
6. 63)5921 46)3105 74)3199 
A .6 aL 
7. 29)2326 25) 2240 38)3004 (9) 


Division Test Зс; Time: 5l min. after copying. 


40 att 
8. 28)2507. 92)7450 77) 4829 
.4 .2 94.5 
9. 45) 1413 36) 2274 34)3213 ©) 


To the Teacher. In ex. 4-9, instruct pupils to find quotients to nearest tenth. 
Have pupils copy examples before test is g 
fully and legibly (see also pages 69, 87, 
to help them determine causes and to C 
assigning remedial work. 


iven. Instruct them to copy care- 
127). Group pupils who had errors 
lear up difficulties before 167 


Acquaint pupils with different services of United States Post Office 


: гр Department and give problems relating to these 
United States Mail Санса (тараа Ia TDI. 

1. Almost every person in the United States is served by the 
United States mail. There are four classes of mail, each 
with its own rate of postage. First class mail includes both 
regular mail and air mail. The postage for regular mail is 
5¢ per ounce, and that for air mail is 8¢ per ounce. Any 
fraction of an ounce is counted as a full ounce; for example, 
14 oz. counts as 2 oz. First class mail includes all letters, 
handwritten and typewritten material, sealed parcels, and 
post cards. The charge for post cards is 4¢ each. These 
charges refer, of course, to mail sent and delivered within 
the United States. How much postage should be put on a 
letter sent by regular mail and weighing 3 02.? ‚оп one weigh- 
ing 1j g? 23 02.7 5 02.7 6% oz. What would be the post- 
age in edch сая if serit by aif fail? 86; 166; 246: 406; 56€ 


2. The postage on a letter sent by regular mail was 204. The 
letter weighed between .3 . oz. and .* . oz. 


3. Joe wants to send a letter by air mail to South America. 
What will the postage be at 156 per half-ounce, or fraction 
thereof, if the letter weighs 2 02.2 14 oz.? 3 02.7 


М 156 454 306 
4. Mr. Weeks sent a letter from Denver to Japan by air mail. 


What was the postage at 25¢ per half-ounce, or fraction 
thereof, if the letter weighed 14 02.2 if it weighed 13 02.2 
15€ $1. 00 


e P 5. If you wish to have a letter 
2 delivered by special messen- 

ger as soon as it arrives in 
the city to which it is ad- 
dressed, you can put on it 
a special delivery stamp 
which costs 30¢. The letter 
must also have the usual 
postage on it. Find the cost 
a of sending a letter by special 
delivery air mail if the letter 

1 3 . 1 . 3 
weighs 3 02: 1: 02. 24 oz. 


08. 
D 


Have pupils check current rates 
(first class, special delivery, 
- registered mail, parcel post) 

and rework problems on these pages if there have been any changes. 


Registered Mail 


1. When first class mail contains money or valuable papers, it 
can be sent by registered mail by paying an extra fee. 
These extra fees vary with the value 
of the registered mail and are shown Valve of Registry 
at the right for values up to $600. Mail 
These fees are in addition to the |; 00110$ 10 
usual postage. If registered mail is | $ 10.01 te $100 
lost, the sender is reimbursed for орт 
its value, up to the amount covered $400.01 to $600 
by the registry fee. What is the 
registry fee for mail valued at $4? 
£100? at $a T 

2. If a package valued at $125 weighs 7j 02. find the cost, 
ineluding postage, of sending it by registered first class шай, 


з. By paying an extra 106 the sender of a registered letter can 
request a return receipt which is signed by the person 
receiving the letter. Find the total cost of sending a regis- 
tered letter, weighing 21 oz. and valued at $80, by air mail 
if the sender requests a return receipt. $1.09 


at $35? at $260? at 
0 5.15 51.25 


Find the cost of mailing registered letters with these weights and values 
by regular first class mail: 


4. 21 oz, $22 $.90 1l oz, 59.75 5.70 24 oz., $168 $2.20 


|= 


oz, $120 $1.15 91 oz, $58 51.25 


Plo 


5. 3 oz, $38  $.90 2 
oz, $514 $1.70 


pi- 


в. 11 oz, 575 6.85 1 от, $175 $1.10 3 


7. Second class mail is mostly concerned with newspapers and 
periodicals. Third class mail includes certain kinds of printed 
matter, merchandise, photographs, seeds, and other articles 
weighing not over 15 oz. Packages weighing over 15 oz. should 
be sent by parcel post; see page 170. If you are interested 
in knowing more about second or third class mail, inquire at 
the post office or consult this year’s World Almanac. 

Have pupils set up a display or chart showing examples of the various 
kinds of mail, rates, weight and size regulations. In connection 

with ex. 7, urge students to report findings to class and bring in 169 
examples of second class mail. 


Parcel Post 


1. Fourth class mail is called parcel post and is used for 
packages weighing over 15 oz. and up to 70 Ib. The size of 
the package is limited to 100 in. for the length plus the 
girth. In measuring a package, the distance in a straight 
line between the ends is taken as its length while the diss ross, 
tance around the package at its thickest part is taken as its 
girth. A box 24 in. long, 12 in. wide, and 10 in. high has a 
length of 24 in. and a girth of 12 in. + 10 in. + 12 in. 
+10 in., or 44 in. The length plus the girth is 68 in. 

Both the weight and size of a package are limited to 
smaller amounts if the package is sent between two first 
class post offices. Find out about this at the post office. 


e pupils report findings to class 
Which of these packages are too large to be sent by parcel post? 


9. 17" x 8" x 57 36" x 18” x 12" 4' х 1” 154 
Оо Farge 
” " r ” ” " , 12) 37 
3. 42" x 6" x A4 40" x 17 dS large 6' x 2 10555 arge 


4. The cost of sending a package by parcel post depends upon 
its weight and the distance it is sent, as shown below: 


Distance Each Additional Pound 


Local post office 24 

Up to 150 mi. 5¢ to 10 Ibs., 4¢ over 10 Ibs. 

150 to 300 mi. 6¢ to 15 lbs., 5¢ over 15 Ibs. 

300 to 600 mi. 8¢ to 5 Ibs, 7¢ 6 to 50 Ibs, 66 
over 50 Ibs. 
600 to 1000 mi. 10¢ to 20 Ibs., 9¢ 21 to 50 1Ь5., 86 
over 50 Ibs. 
1000 to 1400 mi. 13¢ to 10 ibs., 12¢ 11 to 30 Ibs, 116 
р over 30 Ibs. 
1400 to 1800 mi. 16¢ to 15 lbs, 15¢ 16 to 30 Ibs., 
f 14e 31 to 50 Ibs., 136 over 50 Ibs. 
Over 1800 mi. 194 to 10 lbs, 18¢ 11 to 30 lbs., 
17e 31 to 40 Ibs., 166 over 40 Ibs. 


Find the cost of sending these packages to the zones given. Any 
fraction of a cent is counted as another cent: 


Weight Zone Weight Zone Weight Zone | 
5. 8 lb. 33.71 16 Ib. 6$2. 27 36 15. 2 $1.17 | 
6. ólb. 45.10 21 Ib. 854. 14 66 Ib. 4 $4. 74 | 


Discuss ex. 1 and have various packages available to reinforce understanding 
of how size is measured (length and girth). Then have pupils complete ex. 2-8. 
woo ex. 4 and have pupils do some more examples before assigning ex. 5-6- 


pa" 777 
“222 


7. Parcel post packages may be in- 
sured against loss or damage by 
paying an additional fee, as shown |= 


Insurance 
Fee 


Value 


in the table at the right. Find the | ‚сото Reels soe 


cost of sending a 10-pound package $50.01 to 5100 | 306 
having a value of $65 to a city in propa 0.5200") 406 
zone 5 by insured parcel post. $1.55 

8. Books can be sent to any zone at a rate of 10¢ for the first 
pound and 5¢ for each additional pound. Find the cost of 
sending by parcel post a package of books weighing A P. 


9. It costs $9.79 to send a 15-pound package to zone 6 by air 
parcel post. About how many times as much is this as the 
cost by ordinary parcel post? W hen would this extra cost 
be justified? About 45 times 

10. Parcel post is often used to send packages to foreign coun- 
tries. The cost of sending a package to England is 90€ for 
the first two pounds and 856 for each additional pound. 
Find the cost of sending to England a package weighing 3 1b.; 
a package weighing 20 Ib. $7.20 $1.25 

11. The cost of sending a package to France by air parcel post 
is $1.89 for the first 4 oz. and $.42 for each additional 4 oz. 
Find the cost of sending a package weighing 2 Ib. $4.83 

Do problems orally with class, letting different pupils explain solutions 

at board. Some pupils may have had experiences in mailing packages. Have 

them tell class about these. 171 


Compare different ways of shipping and their costs, For ex. 1 divide class 
into 5 groups, assigning one method to each group. Have pupils find out new 
Shipping by Express and Freight rates by choosing two cities in 
different parts of the country. 
1. Other means of making shipments are Railway Express, 
air express, air freight, rail freight, and truck freight. Try 
to find out as much as possible about shipment by each of 
these methods, including size of packages allowed, the limit 


of the weight, rates, time for transportation, ete. 
Have each group make two problems similar to ex. 3-5. 


2. Tell which of the methods of shipment you think would be 
best for sending from California to Chicago each of the 
following: household furniture, flowers, an automobile, a 
small trunk, a piano, a bicycle, crates of strawberries. 


3. Packages are often sent by Railway Express. The express 
rate between two certain cities is $2.57 for a 5-pound pack- 
age, $3.59 for a 20-pound package, and $7.04 for a 75-pound 
package. There is also a surcharge of 30¢ on each ship- 
ment. How much more would it cost to ship three 20- 
pound packages and three 5-pound packages, a total of 75 
pounds, than to ship one 75-pound package? $11. 4 


4. It costs $18.75 per 100 pounds to ship a package from Chi- 
cago to Los Angeles by air freight. Find the total cost of 
sending a shipment weighing 300 lb. between these cities. $56.25 


5. Rail freight is an economical way to ship heavy articles. 
Freight rates depend upon the kind of article that is shipped 
as well as the distance. If the freight rate for furnaces be- 
tween two cities is $2.57 per 100 pounds, find the total cost 
of shipping a furnace weighing 450 lb. between these cities. $11.57 
The cost for 450 lbs. will be 43 times the rate for 100 Ib. 
Why? 


acquaint pupils with telephone and telegraph services (pages 173-174). 
Using the Telephone 


1. There are two types of telephone service, one called local 
and the other, long distance. A person having a telephone 
at home or in an office can usually make any number of 
local calls for a certain monthly payment, except in the 
large cities. There are two kinds of long distance calls: the 
station-to-station type and the person-to-person type. 
Station-to-station means that the person calling is willing to 
talk with any person who answers the telephone, while 
person-to-person means that a certain person must be located 
and brought to the telephone. The cost of a person-to- 
person call is more than the station-to-station call. Why? 


2. The rates for certain long distance calls are shown below. 
The first amount in each column is the rate for a 83-minute 
conversation; the amount in parentheses is the additional 
charge for each extra minute. 


Station-to-Station | | Person-to-Person 


From New York to | 
i 
Weekdays vibes | Weekdays uo ach 
Washington, D.C. | $.80(20) | $ .60 (15) | $1.10 (20) | $ 90115) 
Chicago 1.45 (.40) 1.15 (30) 2.10 (.40) 1.80 (.30) 
Dallas 1.80 (.45) 1.40 (.35) 2.85 (.45) 2.45 (.35) 
San Francisco 2.25 1.60) 175(45) | 3.50 160) 3.00 (.45) 


3. Mr. Fox telephoned from New York to Dallas at 11 A.M. 
on а person-to-person сай and talked 12 min. Find the 
total charge including a 10% tax. How much would he 
have saved by making this call in the evening at the person- 
to-person rate? in the evening at the station-to-station ratel, 

$1.43 : 


4. Mr. Fox telephoned from New York to San Francisco on a 
Sunday on a station-to-station «pl, He talked 7 min. Find 
the cost including the 1095 tax. How much more would 
this eall have cost if made at 4 P.M. on a weekday? made 
as a person-to-person call at 10 A.M. on a weekday? $1.21 


5. Make up 5 problems, using the rates in ex. 2. 
Discuss terms in ex. 1 with class, stressing meanings. If possible, have 


pupils investigate rates between their city and 3 or 4 other cities. 
Have them make a table like that in ex. 2 and use it in problems 173 
like ex. 3-4. 


If possible, display telegram forms and give pupils practice in using 
them and figuring costs. 


Sending Telegrams 


1. To send a message by telegraph, you will probably choose 

one of these three types of serviceP"Phasize reasons for using 

different types of service. 

Full-Rate Telegram. This is a fast service, the message being 

sent immediately. The rates for these messages are for the first 
15 words, with an extra charge for each additional word. 


Day Letter. This service covers messages which may be delayed 
an hour or so. "The rates for day letters are for messages of 50 
words or less, with an extra charge for each additional group of 5 
words or less. 

Night Letter. This is an inexpensive overnight service for mes- 
sages to be delivered the next morning. The rates for night letters . 


are for messages of 50 words or less, with an extra charge for each 
additional group of 5 words or less. 


2. The rate for a night letter of 50 words is less than that for 
a full-rate telegram of 15 words. The day-letter rate for 


50 words is about 400, more than that for a full-rate tele- 
gram of 15 words. 


Find the cost of these full-rate telegrams including tax: 


Number of Words 15 Words Each Extra Word Tax 
3. 20 $1.10 54 10% $1. 
4. 19 1.45 6.5¢ 10% $1. 
27 1.30 6e 10% 52. 

Find the cost of these night letters including tax: 

Number of Words 50 Words Each Extra 5 Words Tax 
6. 59 $1.05 7¢ 10% $1. 
7. 78 1.10 7.54 10% 81. 


59 words count as 60 words; 78 words count as 80 words. 


8. If the day-letter rate is $1.75 for 50 words plus 12¢ for each 
additional group of 5 words, what is the cost of a day letter 
of 60 words? of 76 words? Include 10% tax. 

$2. 19 $2.72 
Have pupils visit telegraph office and secure rates from that office to 


174 several cities. Let them use these to make up and solve problems like 
ex. 3-8. 


Review computation with decimals and per cents. 


Decimals and Per Cents 


Copy, add or subtract, and check: 


1. 92 + 3.6 1.7 + 16.9 31.4 4218.3 — 3094.7 1123.6 
2. Л7 + .58 + .96 + 4.33 6. 04 4.3327 — 2.9984 1. 3343 
3. 26.231 + 5.025 + 9.418 40. 674 16.375 — 14.759 1.616 

4. 4.5 + 13 + 7.25 + 2.875 27.625 5400 — $16.82 $383. 18 


Multiply. Check by going over the work: 
5. 12 x 6.218 74.616 .37 х 66.38 24.5606 05 х .026 . 00130 
6. 45 x 24.37 1096.65 1.9 х 17.52 33. 288 1.6 x 4.25 6.800 
7. 93 x 1.558 144.891 .58 х 9.007 5.22106 .03 х .004 .00012 


In ex. 8 and ex. 9, divide until there is no remainder. In ex. 10, find 
quotients to the nearest hundredth: Stress. 


8. 204 + 75 272 11.8 + 2.5 4.72 8.37 + .027 310 
9: 2.17 + 2.8 «175 „111 = .0129. 25 297 + 075 3. 96 
10. .965 — 3.4. 28 217 + 82.32.64 12.9 + .031 416. 13 


1 (2) 
Change to decimals ‘and then to per cents: 


EET 2. Z.25 2.7 12.92 4.8 3.375 l.16 
10 25 18 9 5 8 6 


оо 
ea 
BIN 
E 
ЇЕ 
[^] 
t2 


4 5 
(2) W« . 2x ШЫ ee ee ee a 1629 50% 328 
Find the answers. In ex. 14, find answers to the nearest cent: 


12. 5% of $128 $6.40 6219, of $152 $95 200% of 512.25524.50 
13. 3% of $135 $4.05 2219, of $212$47. 17 1759, of $14.60$25.55 


14. 6% of $2.98$.18 125% of 54.905.61 215% of $1075$23. 11 


1 (2) 
Estimate the answers ‘then find the exact answers: 


(1), (215. 19% of 400 90,76 12% of 1600 200,192 76% of 2000 1500, 1520 
16. 51% of 300 150, 153 24% of 280 70,67.20 83% of 1200 1000, 996 
17. 38% of 240, ae 67% of 333222, 223.11 33% of 1500 500, 495 

Кот carefully and analyze errors. ketum papers to pupils so they 
ind and correct any errors. Group pupils for reteaching ог further 


revi k : : 
eView, Let others make up original problems using numbers in 
ех. 12-14, 


175 


Test covers problems with whole numbers, fractions, decimals, and per- 
A Problem Test centage and can be used as mid-year problem test. 


1. How many feet does an automobile go in 3 sec. when it is 
traveling at a speed of 40 mi. per hour?i76 


2. Find the cost of 38 kw-hr of electricity at the rate of 85¢ 
for the first 15 kw-hr and 56 per kw-hr for the rest$2.00 


3. Mr. Harris has been paying $780 a year to rent a house. 
Now the rent has been increased to $78 per month. Is this 
an increase of 10%, of 20%, or of 25%?20% 


4. Mrs. Smith drove 117 mi. on a trip to Short Hills. She left 
home at 8:15 A.M. and arrived in Short Hills at 11:30 A.M. 
What was her average speed for the trip?36 mi. 


5. A club committee paid $.40 a yard for ribbon for club arm 
bands. They bought enough ribbon to make 33 arm bands 
each 12 in. long. Find the cost of all the ribbon.$4. 40 


6. Jean needs 3} yd. of material for a new dress. How much 
more will she pay for material at $1.50 a yard than for 
material at $1.34 a yard?s.56 


7. Find Dick’s monthly average on his arithmetic tests if his 
marks on the four tests were 81, 85, 92, and 94.88 


8. Ten years ago there were 20 Camp Fire Girls in Maybrook. 
Now there are 450% of that number. How many Camp 
Fire Girls are there in Maybrook now? 90 


9. Mr. Page sold 340 bu. of apples. There were 100 bu. of 
“choice” grade at $4.25 a bushel and 215 bu. of “good” 
apples at $3.00 a bushel. The rest were “windfalls” at $1.25 
a bushel. How much did he get for all the apples? $1101. 25 


10. Betty worked 3 hr. after school each day for 4 da., 1 hr. оп 
the fifth day, and 43 hr. on Saturday. If she received $.60 
an hour, how much did she earn? 55. 10 


Have, pupils, record scores on, OWN .eraphs, (раде„4Дл..................- 


0-5 6-7 8-9 10 
You need help Fair Good Excellent 


Group pupils who had errors and have them explain their solutions. Try 
to detemine if errors are caused by lack of understanding of problem 

176 situations, computations, using wrong process, and so on. Plan 
remedial work as needed. 


Present diagnostic tests (pages 171-118) of skills Caught inu» 182, wake 
practice-page references. These pages may be used as mid-year test. 


How Much Have You Learned? 


If you miss more than one example in a row, turn to the Practice 
Pages for that row. 


Practice 
Divide and check the work: Pages 
1. 233,243 + 46 50703 209,632 + 64 32753 27-30 
2. 261,965 + 433 605 150,309 + 293 513 32, 33 
3. 884,764 + 9617 92 653,184 + 2016 321 36 
Add. Check by going over the work: 
1 
4. 22 6% 4 3 " «es 
1 
916 % 74 5 25 
17 2% зі 4 1} 
ges E 16 10:5 7555 
Subtract. Check by going over the work: 
5. 62 93 73 81 53 56 
3 1 
тол мү OA, 
E E 3 35 25 
6. 8 i 7% 9: 6i ME 
42, 23 13 T 2% 
Ээ EJ E E ЫГ 
Multiply. Check by going over the work: 
7. 31 х 15 923 24 х 15 27 Зу 118; 63, 64 
gu 222202 
9. 41х 23 62x 13 9% 5x1} 1 67 
Divide. Check by going over the work: 
10. 154$ 24 TE 5-1 5 72, 73 
11. 755162 33434 Ар + 95 74 
12, 23415 8 23+ 5} i 52118 75,76 


Results of tests should be noted on pupils’ progress cards and compared 
with previous ones to determine further weaknesses and/or improvements. 
Use developmental material in text for reteaching if needed. 177 


How Much Have You Learned? 


If you miss more than one example in a row, turn to the Practice 
Pages for that row. 


Practice 
Round off to the nearest tenth: Pages 
1. 6.826.8 4.67.7 15.29 15.3 36.08 36. 1 104 
Change to decimals: 
2. 1.25 Z 875 30112 11 -6815 107 
3. 37%.37 4%, .04 10496 .105 178% 1.78 142,145 
Change to per cents: 
4. .25 25% 5 50% :875 813 % .334 332% 133,135 
5. 2.9290% 3300% :045 437 :0775 13 % 142,146 
Multiply. Check Бу going over the work: 
6. .216 4.39 .005 5.56 96-100 
28 .07 .02 3.14 
6. 048 . 3073 .00010 17.4584 
Divide. If you continue to have a remainder, round off 
the quotient to the nearest hundredth: Stress, 
‚004 11.375 6.84 1.21 
7. 6).024 16)182 25)171 36) 43.6 101-105 


2550 


8. 8)424 1271632 477389. 014) 35.7 11-13 
Find the answers to the nearest cent: 

9. 14% of 53354.62429, of $65927. 30549 of $95$51.30 128, 129 
10. 75% of $52539 335% of $78526 621% of 572545 132-136 
11. 47% of $125.51 154% of $5097.7510295, of $5786.08 142, 144 
12. 200% of $9518 128% of $8510.24 375% of 512545 145, 146 
13. 6% 0856.32.38 373% of $1585.6318% of $4.425. 80 138 


Try to determine causes of errors through individual conferences 
with pupils. Clear up difficulties before assigning practice pages, 

178 Mastery of these skills should be assured before beginning new 
work, 


See Guide for specific aims of Chapter 6. 


Chapter 6 


Making Designs 

Introduce topic of informal geometry See Guide for discussion). 

1. In nature you can see many белши ul designs that have 
geometrie shapes. The spider web in the picture at the 
top of the page is a good example. Nature gives interest- 
ing geometric shapes to snowflakes, shells, and flowers. 
Many attractive designs on cloth and wallpaper contain 
geometrie shapes. You can also see geometric forms when 
you look at houses or large buildings, at furniture, and at 
airplanes. 


2. You see a circle when you look at a wheel of an automo- 
bile, at a dinner plate, or at the top of a waste basket. Give 


as many examples of circles as you can. Display and discuss in- 


struments, listed in ex. 3. Н 2 
3. Geometric designs can be drawn by using a pair of com- 


passes to make circles, а protractor to measure angles, and 
а draftsman’s triangle to construct perpendicular and paral- 
lel Hines. You will learn in this chapter how to use each of 


these drawing instruments. Require all pupils to have compasses, 
protractor, ruler, and sharp pencil in class the next day. Right tri- 


angles may be made in class from pieces of cardboard. 


179 


Have several examples of lines, rays, and line segments on separate 
cards or sheets for class identification. 


Lines, Rays, and Segments 


1. In geometry the term line means a straight line. A line is 
suggested by the edge of a sheet of paper or the edge of à 
ruler. But a line extends without ending in each of two 
directions; it does not stop at a point. The line through 
two points on the floor of your classroom extends outside 
your classroom. 

A line is named by giving two points on it. The line АР 
сап be drawn these two ways: 
A B A B 
What do the arrowheads in the second drawing suggest? 
In both drawings the line AB extends indefinitely in two 
directions, but only part of the line is actually drawn. 


2. A ray is a part of a line. It has one endpoint and extends 
indefinitely in one direction from this endpoint. You may 
have used the word “тау” in the phrase “a ray of light.” 
In geometry the term ray has a similar meaning. 

A ray is named by giving its endpoint and one other point 
on it. The ray AB can be drawn this way: 
A B 
OO А 


The point A is the endpoint of this ray. 


3. The part of a line between two points on it, including the 
two endpoints, is called a line segment or a segment. 
The sides of a rectangle are segments. 

A segment is named by giving its endpoints. The seg- 
ment AB is drawn below: 
A В 


ooo o 


4. Give some illustrations of lines, rays, and segments. 


5. Sometimes the term “‘line” is used for any one of these three: 
line, ray, and segment. It is better to use the correct term 
for a ray and for a segment. However, when you encounter 
the term “line” you can usually tell from the situation in 
which it is used whether it means line, or ray, or segment. 

After they can identify lines, rays, segments, and endpoints correctly, 
have pupils reproduce them with proper labels. Reproduction is usually 
180 more difficult than identification, but both are necessary. ‘ 


Explain how to draw a circle and give practice in it. Introduce terms, 
radius (radii), diameter, arc. Begin class chart of geometric terms, 
showing definitions and examples of each. Drawing Circles 


1. The circle is one of the most frequently 
used geometric figures. When you 
draw a circle you use a pair of com- 
passes. Put the sharp point of the 
compasses on the point you wish to 
use as center of the circle and move 
the pencil point of the compasses com- 
pletely around. The picture at the 


left shows you how to do it. 


д 27 


In the figure shown below, point O is the center of the circle. 
The segment OB, which is drawn from the center to a point 
on the circle, is called a radius of the circle. The plural 
is radii. Any circle has many radii, all of the same length, 
just as a wheel has many spokes of the 
same length. AC, which passes through 
the center, is a diameter and is twice 
: c аз long as a radius. A circle can have 
Diameter А T 
many diameters, each passing through 
the center. A part of the circle, such 
as the part ММ, is called an are of the 
circle. A semicircle is half of a circle. 


The arc ABC is a semicircle. 


M № 


Stress meaning ,of semicircle as "half circle.” _. 
3. Draw a circle with a radius of 2 in. First open your com- 


passes so that the points are 2 in. apart; then draw the 


circle. What is the length of the diameter of this circle? in. 
5 in 


Ё ? Xi 2in. 3 in 
4. Draw circles having radii equal to Í inf, 1i inf, 24 in’, and 


5. 


3 ішу What is the length of each diameter? 


6 in. : 5 H 
Draw three cireles having the same center and radii equal 
to 1} in., 15 in., and 13 in. 


6. Draw six circles of different sizes. Then draw one diameter 


for each circle and measure its lengthgive as much practice as 


TT ficient in. this,skill. : 
eA thé Чи баг агау ry circle, ШИ Chalk and a piece of 


When discussing terms in ex. 
radii and all diameters of same circle are e 


string. Your teacher will show you how to do it. 


2, point out and demonstrate that all 
qual. Have pupils verify 


this. Familiarize pupils with technical instructions: "With A аз 
center, draw a circle with a 2-inch radius.” 


Teach the meaning of angle, certain definitions relating to angles, 
and method of reading angles (pages 182-183). 


Studying Angles 


1. When two rays have the same endpoint, 


they form an angle. The rays are called ge 
the sides of the angle and endpoint O is 
called the vertex of the angle. Side 


2. In the figures below think of the sides of the angle as hinged 
together at O so that you can rotate side OB from side OA 
as shown by the arrow; the amount of rotation shown by 
the arrow indicates the size of the angle. 


ea a 


Acute angle Right angle Obtuse angle Straight angle 
Fig. 1 Fig. 2 Fig. 3 Fig. 4 


In Fig. 2, OB has rotated more from OA than in Fig. 1, 
so the angle in Fig. 2 is larger than that in Fig. 1. In Fig. 3, 
the arrow shows still more rotation, so the angle in Fig. 3 is 
larger than the angle in Fig. 2. In Fig. 4, the angle is larger 
than in Fig. 3; why? 

[ry ola Gi angle is indicated by the amount of rotation of one side of 


the angle from the other side. 


3. The name of an angle depends upon the amount of rotation 
that has taken place. If the amount of rotation is a 
quarter of a complete revolution, as shown above in Fig. 2, 
the angle is called a right angle. If the rotation is half of a 
complete revolution, as in Fig. 4 above, the angle is called a 
straight angle; in this case the sides of the angle lie in a 
straight line. A straight angle is twice as large as a right 
angle because there is twice as much rotation. An angle 
which is less than a right angle, as in Fig. 1, is called an 
acute angle, while an angle greater than a right angle 
but less than a straight angle, as in Fig. 3, is an obtuse 
angle. Acute means pointed; obtuse means blunt. 


4. Draw 3 acute and 3 obtuse angles of different sizes. 


Follow development as given. Use chalkboard diagrams to explain different 
types of angles in ex, 2-3. Also illustrate meanings of angles and amount 
182 of rotation by spreading legs of compasses. 


ч 


Reading Angles 


1. The first angle below may be read angle AOB or angle BOA. 
When 8 letters are used to name an angle, the letter at the 


vertex is written between the other two letters. Often 

one letter is enough to name an angle; in such cases, a cap- 

ital letter is written at the vertex or a small letter is written 
inside the angle as shown above. 

2. When two lines intersect, they form 4 angles, 
as shown here. Angles a and b are called 
opposite angles. Find another pair of 
opposite angles» It is easy to see that angles 
a and b A8 chual because each angle is 
formed by the same amount of rotation. 

Are angles с and d equal%esWhy? Same amount of 


3. In the figure at the right, which зассан 
angle is equal to angle АОС? Which В 
angle is equal to angle COB? What BOD 
kind of angle is COB? obtuse 

4. The size of an angle is not 

affected by how long you draw 

m its sides, because the sides of 

an angle are rays which extend indefinitely from the vertex of 

the angle. The size of an angle depends only upon the 

Stress, mount of rotation. Since angles М and N both have the 
same amount of rotation, these angles are equal. Draw an 

angle that is larger than angle N; that is smaller than angle N. 


5. How many right angles are there in each figure below? 


Read each right angle, using 3 letters for each angle: 
ABC; BCD KLM; LMN; MNK; NKL 


EFG 
yd е АД Т 
А PUE F К L 
In ex. 1 emphasize that an angle may be read and lettered in 3 ways. Give 
practice on labeling angles and reading them. 183 


Review problem solving involving mixed operations and concepts. 


More Problems 


Jack and George sell chickens and eggs. Last month they 
sold 16 doz. eggs at $.45 a dozen and 32 lb. of chicken at 
5.48 a pound. They spent $9.82 for feed, egg boxes, car- 
fare, etc. If they shared their profit equally, how much 
did each boy get? $5.57 


. An electric table stove has 3 heats. It uses 1000 watts per 


hour when the switch is turned to "high," 500 watts when 
turned to “medium,” and 250 watts when turned to “оу.” 
If the stove is used $ hr. on “high,” 2 hr. on "medium," 
and 1 hr. on “low,” how many watt-hours of current are 
used? Find the cost at 86 per kw-hr. 6€ 


. A jet plane left Dayton, Ohio, at 10:35 a.m. Eastern Time 


and landed in New York at 11:41 a.m. Eastern Time. Find 
the time for this flight. hr. 6 min. 


. Change the time found in ex. 3 to the nearest tenth of an 


hour. Then find, to the nearest tenth of a mile per hour, the 
average speed of the plane if the distance is 544 mi. 494.5 


. Àn airplane traveled 8198 mi. from Guam to Washington, 


D. C. It began the trip with 11,110 gal. of gasoline and 
had 300 gal. left when it landed in Washington. Find, to 
the nearest tenth of a gallon, the average number of gallons 
of gasoline used per mile. 1.3 


- Miss Brown bought a portable typewriter that was priced 


at $107.50. She was allowed $15.00 for the old typewriter 
she turned in. If Miss Brown paid $25.00 down and $4.50 a 


month, how many months did it take her to pay for the 
typewriter? 15 


- In 7 hr. 50 min. how much farther can an airplane fly at 


an average speed of 240 mi. per hour than a train can travel 
at an average speed of 48 mi. per hour? 1504 mi. 


. At 566 a pound, find the cost of chopped steak for 33 per- 


sons, allowing 4 Ib. per person» Find the cost if the chopped 
steak is 686 a pound. $5.61 $4.62 


Instruct pupils to read problems carefully. Confer with pupils who had 


errors to determine if they are using all problem aids they know; if they 


184 are computing incorrectly; if they have difficulties in interpreting 
problem situations, 


Present another set of improvement tests in addition. Present oral 


review of percentage. : : 
E e Improving by Practice 


Addition Test 4a. Time: 4 min. 

1. 7280 7297 7674 9475 2995 
3075 6089 8096 5183 7205 
6964 5821 7710 1455 1236 
2990 8665 4407 7046 1815 
2425 6032 9118 5309 2839 
4319 4930 9624 2188 1537 (5) 

21,053 38,834 46, 629 30, 656 17,627 
Addition Test 4b. Time: 4 min. 

2. 7187 4405 1399 7627 8861 
5310 5746 6606 2319 5229 
5776 3303 7731 2451 9529 
2063 1280 8148 6420 5072 
9594 8048 8132 2993 9870 
9078 4324 1358 6429 5067 (5) 
39,008 21, 106 33, 314 28, 239 43, 628 

Addition Test 4c. Time: 4 min, 

3. 3512 7125 6439 8422 5607 
5707 5046 1329 2094 6025 
4429 1328 9347 9545 7842 
4437 3939 6085 5036 6301 
8817 1368 5956 1697 6378 
4106 3064 4606 7280 2296 (5) 
31,008 21, 870 33, 762 34, 074 34, 449 


Oral Practice 


4. How much is 25% of БАР 88190 of ви 75% of 60745 
5. How much is 100% of 39? 125% of 300% of 8? 24 

6. Which is more, 60% of 40 or § of 402565% of 90 or 3 of 907 
7. Round off to the nearest cent: $27, 7 998; $8.007$8. 01 

8. Estimate 63% of $88; 49% of Л 76% of $160. $120 

9 


. Change to a PEOR A 2105, 18196, 5395, 94%, 12590.1. 25 
„025 . 185 .0575 .095 


Tests are to be given, scored, recorded аз others were (see pages 46-50, 
99, 143). Use ex. 4-9 to spot-check for class or individual weak- 185 
nesses, Reteach if necessary. 


Teach meaning of and how to draw a hexagon, using the circle. Teach how 
to make designs based on the hexagon (page 187). 


Drawing a Hexagon 
Stress. 


1. A regular hexagon is a figure having six equal sides and 
angles. The easiest way to construct a hexagon is first to 
draw a circle and then to draw the hexagon inside the circle, 
using one of the methods given below. 


2. First Method. Spread the points of the compasses so that 

they are 1 in. apart. Then draw a circle; this circle will 

have a radius of 1 in. Keeping the points 

of the compasses still 1 in. apart, select any 

B p point on the circle, such as A; using A as 

center, draw an are cutting the circle at B. 

With this same radius and with B as cen- 

c E ter, draw another are cutting the circle at 

C. Repeat this process around the circle, 

using C as center to draw arc D, then using 

D as center to draw are E, and so on. If you do the work 

carefully, the last are, which has F as center, will cut at 

point A where you started. The circle is now divided into 

6 equal ares. With your ruler, connect the 6 points with 

segments and you will have a regular hexagon, ABCDEF. 
The sides of this hexagon are each 1 in. long. 


3. Second Method. This method is shorter than the method 

above. First, draw the circle with a radius of 1 in., using O 
as center. Next draw lightly any diameter, 
such as AD; this diameter passes through 
point O. Using point A as center, and a 
radius of 1 in., draw a long are BOF cutting 
the circle at B and F. Then, with the same 
radius, use D as center and draw a long arc 
COE cutting the circle at C and E. These 
long ares both pass through the center O. 
Draw segments connecting A, B, C, D, E, and F and you 


will have a hexagon. Why is the second method better than 
the first one? See Guide for discussion. 


A 


4, Draw hexagons by each of the above methods, using circles 
having radii of 1j in.; using circles having radii of 2 in. 
Emphasize meaning of regular hexagon as given in ex. 1. You should 
experiment with the two methods before presenting them to class. When 
186 pupils do ex. 4, observe carefully to be sure all are doing work correctly: 


Юа. LH 4СЄо15Н9о 4, Әр ?!', OAM Фу, VEY Ftv amen Шуу 


wn; but in designs 4, 5, 6, and 8, it is sufficient to mark the 
ints that divide the circle Using the Hexagon in Designs 


6 equal parts. 
Study each design carefully; then copy it: 


To copy designs 2 and 8, first draw hexagons in circles as 
hown in design 1. In design 2, first draw the hexagon and then 
ш every other point on the circle to make the triangle. The 
riangle in design 2 is called an equilateral triangle because the 


three sides are equal in length. 
Str ess/ 


ЕСТ 


Are the red triangles in design 2 equilateral triangles?NoAre all 
the triangles in design 3 equilateral triangles? Yes 


To сору designs 5 to 9, start as in design 4. Before drawing 
the segments in design 4, draw a hexagon to get the 6 points on 
the circle. In design 6, you will need to draw some segments 
that will finally be erased. Have pupils draw lines lightly. 


оФж 
САА: 


Decide on the order of steps in drawing eac h of these designs. Have pupils 


follow your directions and check work care fully. When designs are completed 
urge pupils to construct some or iginal designs. 187 


Teach how to draw equilateral triangle not inscribed in a circle and 
how to use it in making designs, Have pupils follow directions carefully 


Drawing Equilateral Triangles © °% 1-3- 


1. On page 187 you learned how to draw an 

c equilateral triangle by dividing the circle 

into 6 equal parts and then joining the 

alternate points. You can also draw an 

А B equilateral triangle as follows: Draw AP 

2 in. long. With a radius of 2 in. and 

with A as center, draw an are above the line. Then with 

B as center and with the same radius, draw another arc so 

that it cuts the first are at C. Draw AC and BC. ABC is 
an equilateral triangle in which each side is 2 in. long. 


Study the designs below and then copy them. In the second 
design, use the corners of the triangle as centers of the arcs 
and a radius half as long as the side of the triangle. In the 
third design, first draw the equilateral triangle; then draw the 
outside ares, using the corners of the triangle as centers; 
next draw the inside ares, using the mid-points of the sides 
as centers; then erase the triangle. 


ААС 


3. Copy the designs below. In the second design, first draw 
the equilateral triangle; then draw each circle, using a corner 
of the triangle as center and a radius half as long as a side 


of the triangle. 


In A have pupils draw large triangle firs » making each side 2 in. long. 
Then sce da of sides may be found and connected easily. In B make sides 
3 in. or 12 іп, long to facilitate division into 3 equal parts. 


2 


h the measurement of angles and use of protractor (pages 189-191). 
Measuring Angles 


1. The size of an angle can be measured by a unit called the 
И degree, just as the length of a segment can be measured 
Stress. "by a unit called the inch. A de- 

gree is a very small angle equal 
to d, of a right angle. 

In the figure at the right, BOC 
is a right angle which is divided 
into 90 small angles, all of the 
same size. Each of these small 
angles is called a degree. You 
see that a right angle contains 
90 degrees, or 90°. The sign ? 
means degree or degrees. 


. In the figure shown above, the г 
90 small angles or degrees in angle BOC also divide the are 
BC into 90 small equal arcs. Each of these small ares is 
called a degree of are. You see that the degree is a unit 
for measuring arcs as well as angles. Emphasize. 


. In the figure above, the arc BC contains 90°. What part 
of a whole circle is arc BC?; How many degrees of are are 
there in a whole circle?360° 


‚ The figure at the right shows that four 
angles, each containing 90°, can be drawn at 90° 
the center of а circle. You see that a total 
of 4 х 90°, or 360°, may be drawn around wy, 
a point. 
. On page 186, you learned to draw a hexagon by dividing the 
circle into 6 equal arcs. How many degrees are there in each 
of these 6 ares? 60° 
6. When the hands of the clock are at 2 o’clock, how many 
degrees are there in the angle formed by the hands%0When 
the hands are at 6 o'clock, how many degrees are there in 
the angle formed by the hands? When the hands are at 3 
o’clock, how many degrees are there in that angle? 90° 
Emphasize that degree refers to each of the 90 small angles formed at 
the vertex of a right angle and to each of the 90 small arcs into which 
an arc of a right angle 15 divided. 189 


N 
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Before using protractors have pupils examine them. Point out the t 


Using a Protractor scales used. Explain that this enables us 
measure angles (up to 180°) in various positions. 
1. The instrument shown above, which is called a protractor, 


is used to measure the size of an angle. Since the top o! 
the protractor is a half-circle (semicircle), the are is divided 
into 180°. The center of the circle is at point A at the tip 
of the arrow. A is also in the middle of MN, which is the 
diameter of the inner semicircle. 


To measure an angle, such as angle BAC shown above, 
place the protractor over angle BAC so that the arrow of 
the protractor is at the vertex A, and the edge MN of the 
protractor lies over side AB of the angle, as shown above. 
Side AB of the angle should pass through the “zero” mark 
on the scale of the protractor. The protractor is now in 
the proper position so that you сап read the size of the 
angle. You see that side AC points to 54°; this shows that 
angle BAC contains 54°. If either side of the angle is not 
long enough to meet the protractor, extend fhe side. — 


Stress 


Stress 


» Draw 5 large angles of different sizes and measure each one 


with your protractor. 


With your ruler, draw a large triangle and measure each 
of its 3 angles with your protractor. Then find the sum of 
the 3 angles. Is the sum equal to or close to 180°? The 
sum of the 3 angles in any triangle equals 180°. stress. 


With your ruler, draw 3 triangles of different shapes. Meas- 
ure the angles in each triangle and find their sum. Sums should be 
close to 180^. 


Emphasize that the center of the protractor must be placed exactly over the 


190 vertex of the angle being measured, and side AB must pass through the zero 


mark. Give much practice in class in measuring angles, 


wu t 


Т how to bisect an angle using protractor ог compasses. 


Drawing Angles with a Protractor 


1. Suppose you wish to draw an angle of 54°. First draw ray 
AB, which will be one side of the angle; point A will be the 
vertex of the angle. Place your protractor over ray AB 
with the arrow of the protractor at vertex A, and with the 
“zero” mark on the inside scale lying on ray AB, as shown 
at the top of page 190. Next find the 54° mark on the in- 
side scale of the protractor and put a dot by it on the paper. 
Call this dot D. Then take the protractor off the paper 
and draw AD. You now have angle BAD, which contains 54°. 


2. With your protractor, construct angles of 60°, 90°, 120°, 
45°, 78°, 156°, 48°, 110°, 15^: 175^, 150°. 


3. Bisecting an angle with a protractor. To bisect an angle means 
to divide it into 2 equal angles. 


> To bisect an angle, first measure it with a protractor. Suppose 
it measures 70°. 1 of 70° = 35°. Before removing the protractor 
from the angle, place a dot on the paper opposite the 35° mark 
on the scale. Then remove the protractor and draw a ray through 
the dot from the vertex of the angle; this ray bisects the angle, 
dividing it into 2 angles of 35° each. 


4. Bisecting an angle with compasses. By this method you can 
bisect an angle without knowing its size. 


» To bisect angle ABC, place the sharp point of 
the compasses on B as center. With any con- 
venient radius, draw an arc cutting the sides of 
the angle at E and F. Then with EF as radius, 
draw an are having E as center and another arc А 
having F as center. These arcs cross at P. Draw 

BP, which bisects angle ABC, making angle т equal to angle y. 
BP is the bisector of angle ABC. 


5. With your protractor, draw an angle of 98° and bisect the 
angle with your compasses. Then, with your protractor, 
measure the two angles obtained by bisecting 98°. Is each 
angle 49°? Do the same with angles of 84°, 118°, 140°, 90°. 

1, under your direction. Check to see that 


Have pupils draw angle in ех. 
tice on this in class (ex. 2), before 


all do it correctly. Give much prac 
assigning homework. Follow similar procedure for ex. 3-5. 191 


Teach how to use a protractor to inscribe squares, octagons, and pentagons 
in circles. Add new words (inscribe, octagon, pentagon) to class chart, 


Octagons and Pentagons 


1. Draw a square in a circle. 


> Draw a circle and a diameter AB. Then, 
with your protractor, draw angle BOC equal 
to 90°, using OB as one side of the angle and 
point O as the vertex of the angle. After 
drawing CO, extend it to D. The 4 angles 
around О are each 90°. Why? The circle 
is now divided into 4 equal parts by points 
A, C, B, D. Draw AC, CB, BD, and DA and 
you will have a square which is inseribed in a circle. 
Be sure pupils understand meaning of term ‘“‘inscribed.’’ 
2. A regular octagon, which is a figure of 8 equal sides, can 
be drawn in a circle as follows: SUress. 


> Draw a circle with diameters AB and CD 
as in ex. 1, making the 4 angles at the center 
each equal to 90°. With the compasses, bi- 
sect angle BOC, which will give EO as the 
bisector of the angle; extend EO to F. Angle 
EOB equals 45°; why? In the same way, 
bisect angle COA and extend the bisector GO 
to H. You now have 8 points on the circle 
which divide it into 8 equal parts. Connect the 8 points with seg- 
ments and you will have a regular octagon. 


Stress, 


3. A regular pentagon, which is a figure of 5 equal sides, can 
be drawn in a circle as follows: 


> Draw a circle and a radius OA. Since 
there are to be 5 equal sides, there must be 
5 equal angles at the center of the circle. 
Each of these angles will be 4 of 860°, or 72°. 
With your protractor, draw angle AOB equal 
to 72°, using OA as one side of the angle and 
O as its vertex. Next draw angle BOC equal 
to 72°, using OB as one side of the angle. 
Then draw angles COD and DOE, each equal to 72°. Do you need 
to draw angle ЕОА? То check your work, measure angle HOA; 
does it equal 72°? Join points A, B, C, D, E and you have a 
regular pentagon. 
Have pupils draw all their circles with a radius of at least 2 in, Have 
them follow instructions, step by step, under your supervision. Observe 
192 pupils carefully to see that all are doing work correctly, 


Present set of improvement tests in subtraction. 


Improving by Practice 


Subtraction Test 4a. 
1. 825527 
587535 
237, 992 
2. 731123 
493765 
237, 358 
3. 142897 
46752 
96, 145 


Subtraction Test 4b. 
4. 360920 
104091 
256, 829 
5. 851235 
56479 
794, 756 
6. 722879 
229958 
492,921 


Subtraction Test 4c. 


7. 753699 
94667 

659, 032 

8. 790050 
394679 
395, 371 

9. 543097 
449456 
93,641 


To the Pupil. This is the fourth set of Impr 


a score of 10 on each test? 


320661 
144683 


175, 918 
851668 
91799 
159, 869 


627011 
412269 


214, 142 


599352 
245668 


353,684 
400072 
159196 

240,876 
264541 
196311 

68, 230 


411194 
251468 
159, 726 
788006 
213313 
574, 693 
993866 
703495 
290, 371 


Test should be given, scored, re 
155). Have pupils compare scores with previous ones and note needs on own 


charts. Plan remedial activ 


591704 
295956 


295, 748 
701967 
375206 

326, 761 
844329 
376343 

467, 986 


483546 
283033 


200, 513 
530128 
94985 
435, 143 
818398 
479593 
338, 805 


241061 
189279 


~ 51,182 
573999 
396339 

177, 660 


423573 
153252 


270, 321 
ovement Tests in subtraction. 


ities as needed. 


Time: 


Time: 


Time: 


corded as others were (See pages 57, 


4% min. 
668014 
249879 

185, 135 
875354 
300886 

514, 468 
875973 


195775 
680, 198 


4i min. 
612577 
123679 
488, 898 
653033 
136786 
516, 241 
984494 
459714 
524, 180 


41 min. 
302926 
19367 
283, 559 
654581 
397513 
257, 068 
456076 
374981 
81,095 


Did you get 


nw) 


© 


109, 


193 


Teach pupils how to draw designs based on inscribed octagons and pentagons 


Drawing Designs 


1. Copy eaéh design in a circle having a radius of 1j in. De- 
sign B is ап octagon. To draw designs C and D, first divide 
the circle into 5 equal parts as in ex. 3 on page 192. 


Ç. р 


хх 


2. Angles larger than 180° are often used. In angle АОВ below, 
side OB has rotated more than $ of a full revolution, as 
shown by the arrow; in this case, side OP 
rotated toward the right the direction ~~ 
in which the hands of a clock move; this 
is called the clockwise direction. Stress 
2 x The rays OA and OB form two angles óne 
being the larger angle shown by the arrow and 
the other being the smaller angle marked 2. 
You see that these two angles together equal 360°. You can- 
not measure an angle larger than 180° with your protractor 
but you can measure angle x. If angle x equals 85°; the larger 
angle AOB must equal 360° — 85°, ог 275°. Draw 3 angles 
each larger than 1809: then measure each angle in degrees, 
using the method just described. Give more practice in measuring 
3. B the. gure in e о suppose that side OB tae rotated 
from OA toward the left; then the direction of rotation is 
called counterclockwise. Explain why. 


4. Copy each design. First divide each circle into 8 equal 
parts. Design E will make F. Design G will make H. 


ын 
Have pupils copy the designs in ex. 1 and 4 under your supervision. Urge 


them to make their own designs, using octagons and/or pentagons, Use 
194 clockface to illustrate concepts in ex. 2-3. 


view work in estimating answers, in problem and abstract form, 


At the end of each problem there are three numbers/ 
ber you think is nearest to the right answer. Then Ё 
ond compare your answer with the number selecte 


1. Three boys shared the cost of buying a te 
camp stove for $10.83, and an electric lane 
What was each boy’s share of the cost? $9.00 2 


2. How much change did Mrs. Brown get from $20 when she 
bought 3% yd. of linen at $1.20 a yard and 2} yd. of wool 
cloth at $3.92 a yard? $7.00 $8.00 $9.00 $7.02 


3. Last summer Mr. Martin drove 5940 mi. in 15 weeks. Find 
the average number of miles he drove his car per week. 
875 mi. 400 mi 425 mi. 396 


4. Tom sold 19 doz. eggs at 52¢ a dozen. How much did he 
get for these eggs? $9.00 $10.00. $11.0059. 88 


5. Mr. King wants to have the oil in his car changed when 
the speedometer shows 6000 mi. Now it shows 5495.8 mi. 
How many more miles can he drive before the oil is to be 
changed? 600 mi. 550 mi. 500 mi.504.2 


6. At the market Mrs. Ward spent $2.12 for meat, $.89 for 
vegetables and fruit, and $1.96 for groceries. How much 
did she spend all together? $4.00 $4.50 $5.00 $4.97 


(2) 
Make an estimate for each своб ond then find the exact answer. 


Give quotients to the nearest tenth: . $7, $6.60 
Ф, 400, 392. 98 24.82, 2.1 

7. 98 х 40.1 { 9.9 + 4.8 A 1 55 
7 810, 7995 3600, 3549 33 f $91 

8. 92:81 8 39 x 91 : ОРЧ 

9. 97 + 9961100, 1000 41х 11255. 518 A8% of $51 

i 1 5600, 5609 
10. 79 + 9.8 8 8.1 79 x71 25% 5 $59 
11. 91-19 70, 72 11 х $2.95$33, $32.45 19% of $46 
$15, $15.12 


12. 2.9 x 9.2 27, 26.68 31 х $1.99 960, $61.69 63% of $24 
Have pupils explain how they estimated each answer and why they think the 
estimated answer is more or less than the exact answer. Some pupils may 
need re-explanation of estimation and more practice in it. 195 


Present application of the use of angles in navigation (pages 196-197). 
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Piloting an Airplane 


1. The pilot of an airplane has to know the direction of the 
straight line in which he should fly his plane. In air navi- 
gation, the direction of a line, which the pilot calls the 
course of his plane, is expressed by giving the angle which 
the line makes with a line pointing north. These angles are 
always read in the clockwise direction from 0° to 360°. In 
the above figure, AN points north; therefore the direction of 
AN is 0°. If a plane flies north, its course is 0°. If à plane 
flies east, in the direction AE, its course is 90°. If it flies 
south, in the direction AS, its course is 180°, If it flies west, 
in the direction AW, its course is 270°. 


> You might be tempted to say that west is a direction of 90? 

because angle NAW — 90? if measured toward the left from 0°; 

s t this would be wrong because the directions of all lines must be 
ress. : М А ? 5 2 

“ч Measured in the clockwise direction, which means measuring 

toward the right from 0°. The correct direction of AW is 270°. 


Stress, 


2. What is the course of a plane if it flies in the direction AB? 40° 
if it flies in the direction AF? AJ? AL? AQ?320° 
105? 2059 246° 


See Guide for instructions оп how to make circular protractor. Discuss ex. 1 
196thoroughly with pupils, emphasizing meaning of “course” and how angles are 
read (clockwise). 


I^] 


What is the course of a plane if it flies southeast, as shown 
by AG in the figure on page 196?,,-You see that southeast 
is the direction halfway between east and south. What is 
the course of a plane that flies southwest? of one that flies 
northwest? 315° 225° 


If a plane is flying on a course of 360°, in what direction 


is it going? State the course of this plane in another way. 0° 
North 
A miser left this message for finding a buried treasure: 


“Start at the oak tree and walk 40 paces in a line 20° west 
of north.” If the miser had been an air pilot, how would 


he probably have stated the direction in which to walk? 
Walk 40 paces оп а course of 340°. 
With a protractor, make drawings like those below showing 


planes flying these courses: 40°, 195°, 880°, 110°. See Guide. 


With a protractor, measure the angle in each figure and 
tell the course indicated by the arrow; see ex. 2, page 194. 


N 130° N 325° N 245° 


Do ех. 2 with class. Have them complete ex. 4-5 (refer them to 197 
diagram on page 196). Give more examples of this type before 


assigning ex. 6-7. 


Teach pupils how to draw perpendicular lines and to use such lines i: 
drawing rectangles and making designs (pages 198-199). 


Drawing Perpendicular Lines 


с 1. You have learned that an angle of 90° is a 
right angle. When two lines form a right 
angle, you say that the lines are perpen- 

Їл dicular to each other. In the figure at the 
left, line AB is perpendicular to line BC. 
Likewise, line BC is perpendicular to line AB. 


A B 


2. You can draw one line perpendicular to another line by mak- 
ing an angle of 90° with your protractor. A quicker way 
to draw perpendicular lines is to use a draftsman’s triangle, 
often made of wood or plastic, with a right angle at on: 
of its corners. Such a triangle can be made of cardboard 
The way to use a draftsman’s triangle is shown below: 


A c B 
Fig. 1 Fig. 2 


Suppose you wish to draw a line perpendicular to line AB 
at point C. Place the edge of your ruler along line AB, as 
shown above in Fig. 1. Then place your triangle on the 


ruler, as in Fig. 2, so that its right“angle z has one side 
close to the ruler and the vertical side touching point C. 
Then draw a line from C along the vertical side of the tri- 
angle. This line will be perpendicular to AB at C. 


3. Problem Draw a rectangle 5 in. long and 3 in. high. 
Explanation First draw AB, making it 5 in. 
D C ]ong. Next, with your ruler and triangle, 
| draw BC perpendicular to AB at B. Draw 
AD perpendicular to AB at А. Make AD 
А 8 and BC each 3 in. long. Join points D and C. 


Using ruler and triangle, draw these rectangles: 
4. 5 in. by 7 in. 4 in. by 6 in. 5 in. by 5 in. 
5. 4 in. by 5 in. 3 in. by 7 in. 6 in. by 7 in. 


Stress. 


All pupils should have a draftsman’ s triangle, a ruler, and a pencil for 
this work. Have pupils slide triangle along thicker edge of ruler. Check 


198work in ex. 3-5 carefully. 


Using a Draftsman’s Triangle 


1. Draw the first design below, using your ruler and drafts- 
man's triangle. Make the large outside square 2 in. on a 
side; then divide each side into 4 equal parts by points l 

in. apart; join these points by lines to form the smaller 


inside squares. Draw the third design in the same way. 


& 5, 


2. Draw the second design above. First draw the circle, with 

a radius of 14 in. Next inscribe a square as you did in ex. 1 
| on page 192, but use your triangle instead of a protractor 
to make the diameters perpendicular to each other. Then, 
with a ruler, find the mid-point of each side of the square 
and join these mid-points to form the next smaller square. 


| Repeat these steps until the design is finished. 


3. Make up some designs of your own, using any of the figures 

you have learned to draw. Have pupils make at least 8 designs. 
Have pupils follow directions in ex. 1-2 (give help as needed), Pupils 
might enjoy making а special geometry scrapbook in which to keep examples 
| of various figures and angles, how to make them, designs, and so on. 199 


Teach meaning of parallel lines, Explain how to draw and use such lines in 


: drawi es in making designs es 200-201), 
Parallel Lines °@¥ine rectangles and in making gns (pag ) 


1. The lines below at A, at B, and at C are called parallel lines 
because no matteryhow long they are drawn, they will not 


ае 


А B с р 


meet in either direction. The lines at D are not parallel 


because they will meet at O if drawn longer. 
Have pupils find examples of parallel lines in classroom. 


2. In the figure shown here, lines MN and PQ are parallel. If 


Stress. 


E с you wish to find the distance between 

s : N these parallel lines, draw a segment 
\ perpendicular to PQ, such as FE, 

Р Q and measure its length; you will find 
ia” FE to be $ in. long, so you say that 


the parallel lines are 4 in. apart. If you draw another seg- 
ment perpendicular to PQ, such as HG, it also will be 4 in. 
long. So you see that the distance between these parallel 
lines is the same regardless of the point at which you meas- 
ure it. Emphasize. 

EF and GH are perpendicular both to PQ and to MN. 
The distance between parallel lines is always measured on 
a line perpendicular to the parallels because this gives the 
shortest distance. It is not measured on GK, which is not 
perpendicular to the parallels, because the segment GK is 
longer than GH. 

Parallel lines are the same distance apart at all points. 
3. Draw two lines parallel to each other and ? in. apart. 


> First draw PQ as in the figure in ex.2. At point F draw FE per- 
pendicular to PQ and 4 in. long. At point H draw HG perpen- 
dicular to PQ and 4 in. long. Draw a line through points Ё 
and G. Then EG is parallel to PQ and 2 in. above it. 


4. With your ruler and triangle, draw parallel lines that are 
1 in. apart; that are 2 in. apart; that are 3 in. apart; that 
are 2$ in. apart. See ex. 3. 


In ex. 1 point out that parallel lines may be vertical lines, horizontal 
lines, or oblique lines. Explain meaning of oblique and have pupils look 
200 up definition. Be sure pupils make drawings carefully and accurately. 


After discussing and completing ex. 1-4, urge pupils to make own designs 
and to find examples of geometric designs (wallpaper, linoleum patterns, 


tiles, and so on). Drawing Parallel Lines 


1. On page 200 you learned how to draw parallel lines. An- 

other way to draw parallel lines is as follows: 
Suppose you wish the parallel D ё 
lines to be 1 in. apart. Draw line 
ST and mark points A and B on 
it so that they are 1 in. apart. x к 
Lay your ruler along line ST and, M I 
with your triangle, draw AD per- ` 2 
pendicular to ST. Then slide the triangle along the ruler to 
point B and draw BC perpendicular to ST. Lines BC and AD 
will be parallel. Since BC and AD are both perpendicular 
to ST, you сап state this fact: 
If two lines are each drawn perpendicular to a third line, the two 
S ines ЯВ. 

Stres onstration. 

2. Draw five pairs of parallel lines, using the method shown 
above. Draw four lines parallel to each other. 


3. With your ruler and triangle, draw 3 squares like the first 
one below. Then сору the designs in these squares. 


Ruler 


4. The picture below shows how parallel lines are drawn with 
a T-square, which is a long flat ruler with a piece of wood, 
marked A, attached perpendicularly to it. As part A slides 
along the edge of the drawing board, lines drawn along the 
edge of the ruler will be parallel. Bring a T-square and 
drawing board to class and show how to use them. Try to have 
several sets of this equipment available for pupils to use. 


201 


Review problem solving and problems in which facts are missing. 
What Fact Is Missing? 


In each problem there is a fact you need to know before you can 
work the problem. Supply a fact that will make a good problem 
and then work the problem: 


1. Mary bought 3 books at $.89 each. She paid for them with 
a bill How much change did she get? 


2. One day a bus driver collected $83.45 in fares. If all the 
passengers paid the same fare, how many did he carry? 


3. Busses to Charlestown pass the school on the hour and 
half hour. How long will Mary need to wait for a bus if she 
reaches the bus stop 6 min. after school is out? 


4. David sold 62 newspapers after school on Monday, 50 on 
Tuesday, 65 on Wednesday, and 53 on Thursday. Find the 
average number of newspapers per day David sold on the 
5 school days. 


5. If Mr. Ward can drive to Boston in 45 min., how many 
miles will he go in 1 hr. 15 min. at the same speed? 


6. After school the Bicycle Club rode 6 mi. to Blue Lake for 
a picnic. They rode at an average speed of 8 mi. an hour. 
At what time did they reach the lake? 


7. At the store Tom bought 3 pears at 6¢ each, 4 plums at 
3¢ each, and some oranges at 3 for 10¢. How much did 
Tom pay for the fruit? 


8. Mrs. Hall rode in a taxi from home to the bus station. She 
paid for her ride at the rate of 35¢ for the first 1 mi. and 


56 for each extra 1 mi. How much did the taxi ride cost? 


9. In the running broad jump Joe can jump 101 ft. How 
much farther is this than he could jump last year? 


10. Elizabeth spent half of this week's allowance for 5-cent 
pencils. How many pencils did she buy? 


11. A fast train can make the trip between Charlestown and 
Chieago in 7 hr. Find its average speed in miles per hour. 
Emphasize that missing fact must make a sensible problem. For example, in 


ех. 1 the bill must be larger than $2.70 (estimated amount of purchase). 
202 Have class solve problems, using missing facts supplied by different pupils. 


Present set of improvement tests i 


arithmetic terms. 


Multiplication Test 4a. 


n multiplication, Review some 


Improving by Practice 


Time: 4 min. after copying. 


1. 4692 7369 4375 2054 
792 685 143 268 (4) 

3,716,064 5, 047, 765 625, 625 550, 472 

Multiplication Test 4b. Time: 4 min. after copying. 

2. 8154 8307 9612 2697 
356 147 894 273 (2) 

2,902, 824 1, 221, 129 8,593, 128 736, 281 


Multiplication Test 4c. 


Time: 4 min. after copying. 


3. 9602 3896 8315 8731 
194 683 752 428 
1, 862, 188 2, 660, 968 6, 252, 880 3,136, 868 


Plan for redevelopment of meanings of terms in ex. 4-27, based on class or 


The Language of Arithmetic 


individual weaknesses, 


Show that you know what each word or group of words means by using 
it in a sentence or by giving an example of it: 


. average 10. discount 16. kilowatt-hour 
5. commission 11. ray 17. parallel lines 
. segment 12. net price 18. protractor 
7. 25% off 13. hexagon 19. right angle 
8. meter 14. estimate 20. perpendieular 
9. radius 15. thousandths 21. nearest tenth 


22. commutative principle for multiplication 
23. finding the least common denominator 
24. buying on the installment plan 

25. finding the answer to the nearest cent 
26. estimating answers to avoid mistakes 


27. measuring angles with a protractor 
Check papers carefully and note kinds of errors. Have pupils compare results 
with previous ones (pages 69, 127, 167) and record scores on graphs. Through 
individual conferences with pupils, try to determine causes of 203 


errors, 


ue шу UL stale OTaWIng to more difficult type and include reading 
distances on map (pages 204-206). 


Scale Drawing 


1. Bill, Jerry, and Tom wanted to make a scale drawing of 
their garden plot so they could plan the garden before sow- 
ing the seeds. The garden is in the shape of a rectangle 
30 ft. long by 20 ft. wide. Here is each boy's way of mak- 
ing the scale drawing: 

Bill used squared paper, letting 1 square — 5 ft. He used 
4 squares for 20 ft. How many did he use for 30 ft.?6 Draw 
the garden Bill's way. 

Jerry let 3 in. — 10 ft. So he used 1 in. for 20 ft. How 
many inches did he use for 30 ft.213Draw the garden, using 
Jerry’s scale. 

Tom said that the drawings of Bill and Jerry are correct 
but much too small to work with conveniently. So he let 
1 in. = 5 ft. Then how many inches did he use for 20 ft.?4 
for 30 ft.?6 Make the drawing, using Tom’s scale. 


2. Name 3 other scales that Tom might have used to get a 
drawing of convenient size. 


3 


Mary’s garden is 15 ft. wide and 20 ft. long. Draw her 
garden, using a scale of 1 in. = 5 ft Then draw it, using 
i in. = 1 ft!” Also draw it, using 4 in. = 1 ft? What other 


scale could you use? (1) з in.by 4 in.;(2) 32 in. by 5 in.; (3)13 in. by 1011. 


4, This picture shows a triangular block 
ABC in the town where Joe lives. Angle 


B is 90°. AB is 375 ft. long and BC is A 
500 ft. long. Make a scale drawing of © 
this block, letting 1 in. = 100 ft. How B 5008. C 


many feet will be represented by i in.225 5 m 
by ł in.%5by 4 in. 50 When your draw- 

ing is finished, find the length of AC in inches.ó?Then tell 
how many feet long AC 55,625 


5. On a sheet of paper measuring 82 in. by 102 in, make a 
scale drawing of a cottage 28 ft. square with a porch 8 ft. 
by 28 ft. Leave a border 1 in. wide all around the drawing. 
What scale do you use for the drawing? 1 in. = 4 ft.; see Guide. 

Have pupils make all Scale drawings as с 
ex. 1-3 with class. Have pupils do ex. 4- 
204 simple scale drawing of home or School. 


alled for on these pages. Discuss 
5 independently, Ask them to make 


E 
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Using the Scale on a Map 


i. The seale at the bottom of the map is used for finding dis- 
tances. To find the airline distance between Akron and 
Toledo, lay the edge of a sheet of paper on the map so that 
it touches the dots representing these two cities. Make 
marks on the paper opposite these dots. Then place the 
paper along the scale, with one mark at the zero point, 
and read the distance opposite the other mark. The dis- 
tance should be 110 miles, correct to the nearest 10 miles. 


2. Find, to the nearest 10 miles, the airline distance between 
the following cities: (1) Springfield and Dayton, (2) Madi- 
son and. Peoria, (3) Indianapolis and Flint; (4) Flint and 
Peoria 205) Columbus and Dayton, (6) Indianapolis and 
Peoria, (7) Lansing and Dayton, (8) Madison and Columbus, 390 
(9) Lansing and Ft. Wayne, бо) Toledo and Madison. 320 


3. Put your ruler on the scale under the map. About how 
many miles are represented by 1 in? by 2 in? by 3 in.? 300 


4. Find two cities on the map that are about 100 miles apart; (1) 
that are about 350 miles apart. (2) (1) Cincinnati and Columbus; 
(2) Springfield and Columbus 
Do ex. 1 and part of ex. 2 with pupils to be sure all understand how to use 


the scale. Have them complete ex. 3-4. Let pupils bring to class 205 
highway maps that have printed scales, and show how the scales are used. 


Selecting Your Own Scale 


1. In ex. (a) to (d), select a scale for each drawing so that 
the longest part of the drawing will be not over 7 in. long. 
Choose one of these scales: 1 in. = 1 ft., 4 in. = 1 ft., 1 in. 
= 2 ft, lin = 6 ft, Теп. 10 ft 1m —10 mi. 

(a) Make a scale drawing of a rectangle 8 ft. by 11 ft. 
(b) Make a scale drawing of a rectangle 40 ft. by 50 ft. 
(с) Make a scale drawing of a rectangle 18 ft. by 30 ft. 
(а) The town of Cedar Grove is 80 mi. east of the town of 
Harris. New City is 65 mi. south of Harris while Farming- 
ton is 25 mi. south of Cedar Grove. Draw to scale a map 
showing these towns. 'Then find on your map the airline 
distance in miles from Farmington to New City.5° 


2. Make a scale drawing of a rectangular plot of grass, 20 ft. 
by 35 ft, with a border of flowers 2 ft. wide around the 
grass plot and outside of it. What will be the length of the „2 
longest part of the drawing if the scale is + in. = 1 f. if * 
the scale is 2 in. = 1 ft.? 7 if it is in. = 1 ft.?,1 Which scale 
will you use and why? ° 218. 


3. Make a floor plan of your classroom, putting in the doors 
and windows and the teacher's desk. The drawing should 
be made on a sheet of paper measuring about 8 in. by 11 
in. Select a convenient scale that will give a drawing cover- 
ing most of the sheet of paper. 


4. Walter’s father has a garage that is 36 ft. long and 24 ft. 
wide. Walter drew a floor plan of the garage, making the 
drawing 9 in. long and 4 in. wide. His drawing was wrong; 
it should have been 9 in. long and®... in. wide, or .°.. in. 
long and 4 in. wide. What scale was used if the drawing 
was 9 in. long* if it_ was 4 in. wide?! in. = 6ft. 


5. A rectangular garden 18 ft. long and 15 ft. wide is repre- 
sented by a scale drawing 43 in. long and 33 in. wide. What, in. =4% 
scale was used in making this drawing? What scale would 


be used if the drawing were 6 in. long and 5 in. жідећі the 
drawing were 9 in. long and 74 in. wide? 1in. =2ft. 1 in. = 3 ft 
Discuss problems with class and bring out that scale selected depends on 
Size of object or area to be shown and space available for the drawing. 
206 Stress importance of carefulness and accuracy in making drawings, 
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Sec 


. Joe read in the school library 


Review Problems 


3 hr. on Monday, 1j hr. on 
Tuesday, 11 hr. on Wednesday, 
11 hr. on Thursday, and 1 
hr. on Friday. What was the 
average number of hours per 


day Joe read in the library? E aS : 


Mr. Harris averages about 384 mi. an hour in his саг. At 
that rate, about how many miles would he drive in 8 hr.? 


АШ! 


114 
n 
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Sally is going to make cookies. The recipe calls for $ cup 
of sugar. Sally wants to make only # the amount of the 


recipe. How much sugar should she use? i cup 


Mrs. Chase is cooking dinner for her family. She wants 
the roast to be done by 6 р.м. She has a 6j-pound roast. 
If she cooks the meat 20 min. to the pound, at what time 
should she put the roast in the oven? 3:50 P.M. 


Here is a record of the money Bob received and spent dur- 
ing a two weeks' period. Put it in the form of a cash ac- 


Guide gount. ~He had 9.65 on hand on Feb. 3. He received 5.35 


on Feb. 4 for doing an errand; $1.00 on Feb. 7 for shovel- 
ing snow; $.90 on Feb. 8 for working after school; $1.50 on 
Feb. 11 for helping Mrs. Wood; $.75 on Feb. 16 for selling 
old papers. Bob spent $.55 on Feb. 5 for movies; $.20 on 
Feb. 9 for school supplies; $1.49 on Feb. 13 for book; $.50 
on Feb. 15 for ticket to sehool play. Find the balance at 
the end of the day on Feb. 17. $2.41 

When Susan makes cocoa, she uses 3 cup of milk for each 
cup of cocoa. How many cups of milk does Susan need if 
she wants to make 9 cups of cocoa? eif she wants to make 15 
cups of cocoa? 10 

Mrs. Williams bought 2 doz. eggs at $.55 a dozen, 1j lb. 


of meat at $.69 a pound, a bag of oranges for $.49, vege- 
tables for $.45, and a box of cookies for 9.89. Find the 


total amount of her bill. $3.47 


308 


Observe pupils as they work to note evidences of hesitation and frus- 
tration. Group pupils who did poorly to help them analyze causes of 
errors. Have them explain their solutions so you may determine 
Sources of difficulties. 


207 


Present review of work on informal geometry taught in Chapter 6. 
Chapter Review 


1. With your protractor, draw an angle of 136°. Bisect this 
angle with your compasses. How many degrees should there 
be in each half of the angle4 Check your work by measur- 
ing each half with your protractor. 68° 


2. Draw a regular pentagon in a circle. Then draw a 5-pointed 


star in the circle. 
Add to class_chart. 
3. A regular decágon has 10 equal sides. To draw a regular 


decagon in a circle, what size should you make each angle 
at the center of the circle? 36° 


4. Construct an equilateral triangle ABC. Then with the 
draftsman’s triangle, draw a line through A perpendicular 
to BC. Also draw a line through C perpendicular to AB, 
and one through B perpendicular to AC. Do these perpen- 
diculars all cross at the same point? They should do so. 


5. How many degrees are there in a right angle? i in an acute 
angle, in an oe d in a straight angle? 180° 


48173 ‘ind ot an Angie 18 СЕНЕН by the hands of the clock 
at 3: 307, How many degrees does that angle have? 75° 
An acute angle 
7. Upon what does the size of an angle depend?upon how far one 
pw: the angle is rotated from the, other side, 
ow many degrees are there in a semicircle? 180? 


y 


9. Draw a large triangle shaped like the 
one at the right. Measure the 3 angles 
in your triangle. Do the 3 angles add 
up to 180°% Should they do so? ves 


10. The direction called northeast is halfway between north 
and east. In air navigation, a plane flying northeast is fly- 
ing a course of how many degrees? State in degrees the 
direction of a plane flying northwest;, southeast. 135? 


11. An airplane pilot flies on a course of 225^. With your pro- 
tractor, make a drawing showing this course. How do you 
draw an angle of 225°? What is another way to describe a 
direction of 22597 southwest 
Check papers carefully and analyze errors. If most pupils seem weak in 
а particular area, topic may need to be retaught to whole class. Use 
208 developmental material in text related to pupils' difficulties. 


A Problem Test 


George worked for Mr. Johnson during the summer vaca- 
tion. For the first 3 weeks he received $9.75 a week and 
for the other 7 weeks his pay was increased to $11.25 a 
week. Find George’s average weekly pay for the summer, $10. 80 


Mr. Ford’s rent is $68.00 per month. If it is raised 15%, 
how much more will his rent be for next year? $122.30 


A ball of yarn weighs 3 oz. and sells at $.59. Find the cost 
of i lb. of this yarn. $4.72 


Mrs. Bell receives her bill for gas and electricity once every 
two months. These are the amounts she paid for the past 
year: $10.86, $9.58, $10.52, $12.72, $9.80, $11.44. Find the 
average cost of Mrs. Bell's gas and electricity per month. $5.4! 


Find the cost of 151 yd. of cloth at $.89 a yard. $13.80 


Mrs. Case wanted half of a ham that weighed 13 lb. 11 oz. 
When the butcher cut the ham and weighed one piece, it 
weighed 6 Ib. 6 oz. Mrs. Case decided to buy the other 
piece at $.64 a pound. How much did it cost? $4.68 


Mr. Fox's car used 35 gal. of gasoline for a trip of 588 mi. 
How many miles did it average per gallon? 16.8 


The school store sells 50 sheets of paper for 286. The paper 
is bought in boxes of 500 sheets at $1.78 per box. For how 
much more per box is the paper sold than it eost? 5.52 


An airplane that flies 12 mi. in 5 min. is flying at what speed 
in miles per hour? 210 mph 


Mrs. Smith bought the following articles at the grocery 
store: 5 Ib. potatoes at 10 Ib. for 896, 3 Ib. oranges at 186 
a pound, 13 lb. string beans at 156 a pound, and 5 Ib. butter 
at 676 a pound. Find the amount of her bill. $1. 16 


Have pupils record scores on graphs. 


6-7 8-9 10 D 
Fair Good Excellent: 


0-5 
You need help 


i SCORE 


Instruct pupils to read problems carefully. Through pupils' explana- 
tions of their solutions, try to determine causes of errors. Group 
pupils for specialized work on problem solving. Let others 

work on original problems or projects. 209 


Present diagnostic test of skills taught ог retaught thus far with 


How Much Have You Learned? 


practice-page references. 


If you miss more than one example in a row, turn to the Practice 


Pages for that row. 


Divide and check the work: 
9603 R11 


1. 294) 2823293 


Find the answers and check: 


8635 


318) 2745930 


2. 434 61 + 14123 7142195 
з. 81-4111 91-75 1 51-31254 
4. 13 х 15271 $xi 31 x 12 6 
8. 144144 24 + 3175 33-44 
Change to decimals: 
6. 5.625 13.65 13.8125 21.84 
7. 6%- 06 124% 125 21% 0225 137% 1.31 
Multiply and check the work: 
8. 9.39 68.1 1.16 1.04 
18 7.9 .012 .094 
169. 02 537.99 .01392 . 09776 
Divide. If you continue to have a remainder, find the 
answer correct to the nearest юш 
16.7 . 008 143 
9. 87134. 7) 056 357938) 47) 59.3 
1260 
10. 2508 M 7.2) 5.33 = 125) 157.5 
Find the answers ю ane nearest cent: 
$1. $22. 50 
11. 15% of из ‚524% of 536” 662%, of $39926 


12. 64% of 20 “3005: of 9e 122% 
13. 2% of $771 121% of $4.10--19% 


Emphasize importance of checking each example, 
papers and analyzing error S, return them to pupils so they may 
Clear up any difficulties before 


210 ^ and correct errors. 
assigning remedial work. 


of $3137.82 


of 55.2551.00 
After checking 


Pract 
Page 


32, 3 


63-67 


72-76 


106, 107 


142, 146 


96-100 


101-105 


111-113 


128-136 
142-146 


138 


see Guide for specific aims of Chapter 1. 


Chapter 7 


Buying a Boat 


Ed ohn bought an 0 Воді from "Mr. Green for $36 and 
is paying for it at the rate of $3 per week. John has made 
two payments on the boat. How many more weekly pay- 
ments must John make to pay for the boat? 10 


. What part of the $36 does John pay each week? What 
part of $36 is $3? b 
»-83 is d, or тр, of $36. So John pays 75 of the cost each week. 


3. When John made his second payment of $3, he said, “1 
have now paid $6 in all, so 45, or $, of the total cost is paid.” 
Was he right?YeAfter he makes the third payment, how 
much in all will he have paid toward the $36? s9What part 
of $36 is $9? s;Change the answer to lowest terms. 1 


4. How much in ай will John have paid after the fourth pay- 
ment?S!àfter the fifth payment?*!the sixth payment??!the 
seventh раутепі?% ће eighth payment? What part of the 

: h of th Ауу ыл 2 
$36 was paid after each of these payments? =, г, 5,7 з 

First review how numbers are compared by subtraction: finding how much 

larger or smaller one number is than another. Then follow development as 

given, doing ex. 1-4 as class activity. Give further examples 211 


like ex. 8-4. 


Teach how to compare a smaller number with a larger one by using 
Comparing Numbers division. 


1. On page 211 you compared a number with a larger number 
by asking this question: “Тһе smaller number is what part 
of the larger one?” You answered this question by writing 
the smaller number over the larger one to make a fraction. 


Then you changed the fraction to lowest terms. 
Point out that division was used since means 3* 36, 
2. On page 211 the amounts yoü compared were both ex- 


pressed as dollars. If you wish to compare 256 with $1, 
you must first change $1 to 1006. Then compare 254 with 
1006, which give 3. This means that 256 is 1 of $1. When 


you compare two amounts, both must have the same unit. Stress, 


1 


3. What part of a yard is 1 ft. 6 in.? 3 


P These measures must both be expressed in inches. Change 1 ft. 
6 in. to 18 in. and 1 yd. to 36 in. Then 18 in. is 48 of 36 in. or 1 
of 36 in. So 1 ft. 6 in. is 4 yd. 


4. ug part of. a yard is 12 in.23 What part of a yard is 24 
$ 27 in.?j 30 in.?2 2 ft. 3 infi 1 ft. 3 in? б 


5. Wu part of an hour is 15 min. н What part of an hour 
is 40 min.? 748 min.?; 50 min.? 2 


6. What part of a mile i is 440 ft. 77528 ft.?;o 1660 ft.?i 3 880 ft.? 
1320 14.21 3960 ft.? 3 


7. What part of a ton is 100 1b.2:5200 15.25 500 lb.?4 1200 1b.? : 
8. What part of a foot is 1 1.2:55 in.?34 1.71 6 іп.?18 in.? 2 


о 


9. What part of a minute is 20 sec.? 23 25 sec. 21245 вес.? 3 
10. What part of a dollar i is mee 25671 8567:0 ney 5067 5 
60625 75673 850212 20 1954220 


11. Jean has read 185 pages of a book containing 324 pages. 
What part of the book has she read? 2 32 


Find what part the smaller number is of the larger one: 
12. 24, 60 2 50,754 35,401 $48, $1202 $175, $350 


13. 16, 72 2 75,903 30, 452 554, $1442 $110, $165 
ро ех. 1-4 with class, e ex. 2 be E pupils (HL e why both 
amounts must be expressed in the same unit. While you give others 


212 Special help as needed, ask better students to make up word problems 
using numbers in ex. 12-13, 


win rob 


Present set of improvement tests in division. Review problems in 


estimating answers. 


Improving by Practice 


Division Test 4a. Time: 5} min. after copying. 
91.5 68.0 95.2 
1. 26)2379 53) 3606 85)4947 
71.8 15.5 62.3 
2. 39)2800 62) 4684 47)2928 (5) 
Division Test, 4b: me: 51 min. after copying. | 
3. 37)1995 81)3264 25)1820 
69.1 50.9 96.5 
4. 59)4076 43)2189 1801737 © 
Division Test 4c: Time: 54 min. after copying. 
63.4 3.9 3.5 
5. 35)2219 68) 2986 19) 1776 
81.5 41.3 85.5 
6. 26)2119 82) 3881 44)3760 © 


To the Teacher. Instruct pupils to find the quotients to the nearest tenth. | 


To check understandings of this skill, have 


Estimating Answers 


pupils explain how they estimated answers in ex. 7-10. 

At the end of each problem there are three numbers. Select the num- 
ber you think is nearest to the right answer. Then work the problem 
and compare the answer with the number selected: 


7. Ellen bought 4 yd. of material at $.98 a yard. How much 
did it cost? $3.60 $4.00 $4.25 $3.92 
8. How much change is left from $20 if you pay $7.48 for a 
tennis racket, $1.94 for tennis balls, and $4.99 for tennis 
shoes? $5.00 $5.50 $6.50 $5.59 


9. A train goes 389 mi. in 8 hr. 


What is its average speed in 


miles per hour? 45 mi. 50 mi. 55 mi. 48.6 


10. Robert bought a fishing rod for $3.95 and a line for $.49. 
How much did he pay in ай? 4425 $4.50 $4.75 $4.44 
Tests are to be given, scored, and recorded as previous ones were (see pages 
87, 127, 167). Group pupils who had errors, to help discover causes from ex- 
Dlanations of their work. Let others work on geometric designs, scale 
drawings, and so on. 213 


Teach how to compare a number with a larger one by using a per cent 
(per cents in this case are whole numbers). 


Comparing Numbers by Per Cents 


1. Problem On a test of 20 examples, Joe worked 18 exam- 
ples correctly. What per cent was his mark on the test?" 
Explanation First find what part 18 is of 20. This gives 45, 
which equals ў. You know that 3% = туу, or 90%. So Joe's 
mark was 90%. 


2. Problem Ann worked 17 examples correctly out of 20 ex- 
amples. What per cent was her mark??? 
Explanation You have the fraction 42 to change to a per cent. 
Since 20 can easily be made into 100 by multiplying by 5, you can 
multiply both numerator and denominator of 4% by 5, which 
gives тоз. This gives 85% as Ann's mark. Check the work by 
finding 8595 of 20; the result should be 17. 


Have pupils explain answers for ex. 3-4, 6-7. 
Find what per cent the first number is of the second: 


3. 36, 4875% 45, 6075% 13, 5026? 32, 6450% 15, 207% 

4. 38, 76509 12, 485% 42, 567% 6 25%% д8, 60809 

5. Problem Оп a test containing 75 multiplication facts, Betty 
got 72 facts right. What per cent of the facts were right?” 
Explanation First change 72 to $$. Then change 25 to a fraction 
having 100 as its denominator; how do you do this? Betty’s mark 
was 96%. Check the work by finding 96% of 75; it should be 72. 


Tell the number to put in each space. Check the work; Stress. 
6. 34 is? .% of 40 18 1512 e of 150 48 i$? % of 150 
7,211 « of 75 30 is^ .% of 125 85 i$. 95 of 125 


Emphasize after understanding is assured. 


To find what per cent one number is of another, 

find what fractional part the one number is of the 

other; change this fraction to hundredths and then 
to a per cent. 


More Practice. See @ оп page 339, Use to reinforce skill. 

In discussing ex. 1 try to get pupils to suggest how 10 can be changed 
to a per cent (remind them that per cent is another way of expressing 
hundredths), Then discuss ex. 2. Ask pupils why we can multiply 
numerator and denominator by 5. 


214 


ach comparison of two numbers by means of a per cent when the per cent 
ids in a fraction. Do ex. 1-4 with class, 
Comparing Attendance Records 


1, Problem Last month 37 of the 40 pupils in Jack’s class were 
not absent from school any day of the month. What per 
cent of the class had a perfect attendance record? 921 


Explanation In this problem, 37 is 27 of 40. It is not easy to 
change 25 to a fraction having 100 as a denominator, as you did 
on page 214. In such cases the fraction should be changed to 
a decimal and then to a per cent as shown below. 

First change 37 to a decimal. Since 35 
means 87 + 40, write a decimal point and 924 
two zeros after 37 and divide by 40. Carry 40)37.00 
the quotient only to huridredths (2 decimal 360 


places) since per cent means hundredths. 700 
In this case there is a remainder of 20, which 80 
gives 28, or 3, as a fraction in the quotient. — 
The quotient is .923, so #5 = 923. Now 20 
change .924 to a per cent, which gives 925%. 2 1 
40 = 2 


This shows that 37 is 9210, of 40, so 923% of 
the class had a perfect attendance. Check «stress. 
the work by finding 925% of 40; the result should be 37. point out 


iat this is the usual method of comparing 2 pumbers,by a per cent. 
In "Mary's class there are 36 pupils, 35 of whom were not 


absent any day last month. What per cent of Mary's class 
had a perfect attendance? 972% 


3. Jack said, “My class had a better record because 37 pupils 
were in school every day while in Mary’s class only 85 
pupils were present every day." Is Jack right? No 


4. Mary said, “Jack is wrong. He is comparing pupils rather 
than per cents. There are 40 pupils in Jack's class but only 
36 pupils in my elass. 37 out of 40, which represents 925%, 
isn’t as good a record ав 85 out of 36, which represents 
972%. You must compare the classes by the per cents and 
not by the number of pupils as Jack did." Is Mary right? yes 
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Present problems and practice on comparing two numbers by using а р 


Problems and Practice 


2. 


7 


In Miss Black's room there are 32 pupils and 18 of them 
are girls. What per cent of the pupils are girls? 5644 


Miss Black's room is in the Jefferson School. In the whole 
school there are 475 pupils and 247 of them are girls. What 
per cent of the pupils are girls? In the whole school is the 
per cent of girls greater or smaller than in Miss Black's 
room’, See ex. 1. 


Small 
In the Jefferson School, what per cent of the pupils are 
boys% See ex. 2. 

48% 


. In the Parker School, 840 pupils out of 875 are members 


of the Athletic Association. What per cent of the pupils 
are members? ^ What per cent are not members?4% 


Mr. Bell received $360 as his commission for selling a farm 
for $9600. What per cent of commission was he paid? 3 57 


. At a furniture sale, chairs that formerly sold at $45 each 


are now selling at $39 each. At what rate of discount are 
these chairs selling? 133% 


Mr. King planted 300 flower bulbs around his house last 
October. This spring only 18 of them did not grow. What 
per cent of the flower bulbs did not come up?6% 


. Of the 300 flower bulbs there were 75 tulip bulbs. What 


per cent of all the bulbs were tulip bulbs?sz 


Tell the number to put in each space. Check the work: 

9. 241971195 of 64 1% %о 80513 49 isB.% of 175 
10. 42 is? .% of 56 225 % of 80 is 18 78 160.9 of 130 
11. 54 i$} % of 90 83 9, of 75 is 63 63 1518.% of 350 
12. 27 is 223 of 81 12% of 125 is 15 143 istf% of 325 
13. 17 #22.% of 40 125 % of 104 is 13 132 155259, of 275 
14. 16 Я of 30 26 % of 250 is 65 221 15529, of 425 
Have pupils do problems independently to check their ability to interpret 


percentage problems, Then discuss solutions with class and clear up any 
difficulties. Have pupils complete ex. 9-14 and let volunteers show work 
at board. 


‘ent. 


Give review of problem solving of all kinds, 
Problems with Several Steps 
1. Miss Cross bought a radio for $35. She paid 40% of the 


price when she got the radio and the rest in 6 equal monthly 
payments. How much did Miss Cross pay each month? $3. 


л 


0 


2. A giant paper machine turns off rolls of newsprint paper 
at the rate of 1400 ft. a minute. How many miles of paper 
can it turn off in 4 hr.? Find the answer to the nearest 
tenth of a mile.~ 9280 ft. = 1 mi. 


3. Mr. and Mrs. Mason, Jean, and Bill are planning a trip 
to Washington. If they go by automobile, Mr. Mason 
estimates the average cost per mile for the trip to be 12¢. 
The road mileage to Washington is 356 mi. If they go by 
plane and use the family plan, Mr. Mason will pay the 
regular one-way fare, but Mrs. Mason, Jean, and Bill will 
pay 2 fare. The regular one-way fare is $20.10 plus 5% 
tax. Is it cheaper for the Mason family to go by plane or 


by automobile? . How much, cheaper? $20.60 


4. An airplane left Chicago at 8:30 A.M., traveling south. At 
the end of 49 min. it had covered 240 mi. If it continues 
at this rate, at what time will it arrive at an airport that is 
1200 mi. from Chieago? 12:35 P.M. 


5. Mr. Harris is paid $60 a week and a commission of 5% on 
all his sales over $100. How much in all did Mr. Harris get 
last week if his sales amounted to $950? $102.50 


6. Mr. Case made 40 gal. of maple sirup to sell. He put it 
in half-pint bottles. He sold all this sirup in the city at 
$.60 a bottle. How much did he get for all the sirup? $384. 00 


7. Mary rode to the bus station in a taxieab and took her 
trunk with her. The distance was 24 mi. and the fare was 
856 for the first 2 mi. and 56 for each additional 4 mi. The 
trunk cost 506 extra. Find the cost of this trip. $1.35 


8. In three stores oranges of the same size were selling at these 
prices: 506 a dozen, or 8 for 336, or 56 each. Which price 
was the cheapest? 8 for 336, at 4je each 


Correct papers and analyze errors. If many pupils have difficulty with 
a particular problem it may be necessary to reteach topic involved. 
Pupils’ explanations of their solutions will help you discover 217 
causes of errors. 


са 


| j^ 
f 


duh amit 


мон 


Buying at a Discount 


1. Betty waited to buy new skis until she could get them a 
a discount. At Mr. Carter’s store she paid $12.75 for a рай 
of skis marked $15.00. What rate of discount did she get? 157 


2. Mr. Carter also has several pairs of skis for $8.50 a pair. 
Formerly they sold for $10.00 a pair. What is the rate of 
discount on these skis? 157 


3. If Joe buys new skis he also wants a ski pole. He can get 
a pole marked down from $4.00 to $3.00. What rate of dis- 
count will he get? 257 


4. Mr. Carter put an advertisement in the paper which in- 
cluded these items: 


Formerly Now 
Snow Shoes $18.00 $12.00 3327 
Ski Boots $10.00 $8.40 16% 
Ski Pants $9.50 $7.60 20% 
Ski Jacket $8.75 57.00 207 
Hockey Sticks $1.25 51.00 207 
Toboggans $16.00 $10.00 3727 


Find the rate of discount on each of the articles above. 
Point out that rate of discount means per cent of discount. Lead pupils 
to see which two numbers are to be compared (amount of discount and 


218? inal price). Pupils might make up similar problems on advertisements 
of sales, 


h comparison of two numbers by a per cent when nearest whole per 
t is required Finding Nearest Whole Per Cent 
es 219-220). 

1. Problem Today Peter practiced throwing a basketball into 
the basket. Out of 38 trials, he threw the ball into the 
basket 25 times. What per cent of the triais were successful? 
Find the result to the nearest whole per cent. 66% 


Explanation You see that $$ of the trials were suc- .657 
cessful. First change 2$ to a decimal as shown at the 38) 25.000 
right. After carrying the division to two decimal 228 
places, you still have a remainder, so carry the work 220 
to one more decimal place to see whether the result 190 
is nearer to .65 or to .66. Since the quotient is .657, 300 
the result, to the nearest hundredth, is .66, which 266 


means 66%. This shows, to the nearest whole per 
cent, that 660, of Peters trials were successful. 
Check the work by going over it. 
phasize=— 
To find a result correct to the nearest whole per 
cent, find the quotient to three decimal places; then 
round off to two places and change the two-place 
decimal to a per cent. 


III] 


Change these decimals to the nearest whole per cent: 
2. 284 29%  .478 48,  .215 22% 097 10% .009 1% .128 13% 


3. Yesterday Peter threw the ball into the basket 11 times 
out of 12 trials. Find, to the nearest whole per cent, what 
per cent of the trials were successful. 92% 


4. What per cent of your trials are successful if, you throw 
the ball into the basket 31 out of 36 times? 97 out of 48 
times? 9 out of 17 times? 18 out of 29 times? 62% 


5. Ann 3m 6 out of 1l sets of tennis and Jean won 5 out of 
9 sets. Which girl had the better per cent of sets won? Jean 
Find each per cent to the nearest whole per cent. Апп, 555 
Jean, 567 
More Practice. See [46] on page 940. 
Wnen discussing ex. 1, emphasize that the quotient is expressed to one more 
decimal place than is needed in the answer. Ex. 2 may be done orally and 
more practice given if needed. Have pupils complete ex. 3-5. 219 


Nearest Whole Per Cent 


Find the answers to the nearest whole per cent: 


1. In the election for president of the Ath- 
letie Association, the winner received 386 
of the 425 votes cast. What per cent of 
the votes did he һауе? 17 


2. Jack saved $135 last year. Of this amount, he made $59 
from the sale of airplane models. What per cent of Jack's 
savings was made from the sale of these models? 44% 


3. Betty read that 9 days out of the past two weeks were 
rainy. What per cent of the past 14 days were rainy? 


4. On a test of 9 problems George worked 8 correctly. Find 
the per cent George had correct. 89% 


5. Mrs. West has $36 a week to spend for housekeeping. Last 
week she spent $29 for food. What per cent of the money 
did she spend for food? 1% 


6. Ann and Peggy played 7 games of checkers and Ann won 4 
of them. What per cent of the games did Ann win?57% 


7. Mr. Marsh picked 482 bu. of apples. He sent 175 bu. to 
market, sold 225 bu. at his roadside stand, and put 82 bu. in 


storage. What per cent of the apples went in each way? 
36%; 479: 17% 

Out of 185 days that school was held, there were only 6 

days when John did not attend. What was John’s per cent 

of attendance? 977 


9. At Eagle Bay Camp there were 130 boys and only 19 of 
them could swim before coming to camp. All the others 


learned to swim while at camp. What per cent of the boys 
learned to swim at camp? 85% 


10, In an archery contest, Jim hit the bull’s-eye 11 times out 

of 16. What per cent of Jim’s arrows hit the bull’s-eye? 69% 
11. 4 is what per cent of 1126% What per cent of 72 is 582727 
12. 5 is what per cent of 16217. What per cent of 51 is 407787 
After pupils complete ex. 1-12 independently, have volunteers explain work 


at board, Encourage pupils to ask questions if they do not understand ex- 
анир тело» Group pupils for remedial work as needed, 


- 


sent review of all types of work. 

Mixed Practice 
How many times is .025 contained in 841,55213, 662 
Find 25% of $37.50 correct to the nearest cent. 99-29 
6 is what per cent of 40? 12 is what per cent of 802407 
What part of an hour is 45 min.? 5 20 тіп.?1 36 min.? 2 
Find the sum of 46.7, 3.8, 9.5, 32.7, and 11.5.104. 2 
Find these products: 33 х 164; 5} 131203 x 7.43 
Find these quotients: % + 4136% + 1045 $ + 15. 3 
What number is 9 more than twice 33? 75 
Which decimal is larger, .0875 ог .85? .85 
200 divided by 8 plus 15 equals what number? 40 


11. Change 24 to a decimal correct to the nearest tenth. .6 


5 оо» моу YY = 


12. How many ounces are there in 4 lb. 11 02.775 
13. Find the average of 28, 76, 93 and 114. 73 i 
14. Which is greater, 5% of 240 ог 8% of 175? 8% of 175 


15. Find the difference between 3993 and 9339; then divide the 
difference by 54. 99 


16. How many hours and minutes is it from 10:15 A.M. on Jan. 
5 to 8:08 A.M. on Jan. 6? 21 hr. 53 min. 975 


17. What number is 10% more than $250?/ What number is 
10% less than 82507х, What nymber is 10% of $250? $25 

18. What per cent is 98 of 94517” What per cent, to the nearest 
whole per cent, is 81 of 93? 87% 


19. What time is it in California when it is 8 A.M. in New York? 54.™, 
when it is noon in Illinois?10 4. V. 


20. Which group of coins amounts to more, 5 half dollars, 9 
quarters, 3 dimes, 11 nickels, and 31 pennies or 2 half dol- 
lars, 15 quarters, 12 dimes, 6 nickels, and 17 pennies?, How 


much more?$.51 The second group 
Try to determine if errors were caused by carelessness, incorrect computation, 
lack of understanding, and so on. Plan for further review of topic or topics 


based on class or individual needs. 221 


Teach how to compare two numbers by division by finding how many t as | 


222 


large one number is as anoth: 


Comparing Numbers 


1. The colt shown in the picture weighs about 95 lb. and th 
horse weighs about 950 Ib. The horse is how many times 
as heavy as the colt? 10 


2. Jim read about a man who was paid $6 a week in his first 
job and who now is paid $3000 a week. His present salary 
is how many times as large as his first salary? 500 


3. Last year Mr. Wood raised only 320 bu. of peaches but 
this year he had 1680 bu. This year's crop of peaches is how 
many times as large as last year's crop? 57 


4. An airplane averages 480 mi. per hour, while a train aver- 
ages 45 mi. per hour. The airplane's speed is how many 
times that of the train? 10 


Find the number to put in each space: 
5. $250 is Ї m. times as large as $1.25. 
6. 135 lb. is . 27 times as heavy as 41 Ib. 


7. 960 mi. is 85 ч times as far ав 150 mi. 


Чэ 


8. 44,880 ft. is .°. times as high as 5280 ft. 
9. $1,000,000 is... times as large as $25,000. 


Before discussing ex. 1 illustrate some simple problems, such as “10 lb. 15 
how many times as large as 5 lb.” Use diagrams to lead pupils to see that you 
divide the larger number by the smaller one. Then do ex. 1-4 with pupils. 
Have them complete ex. 5-9, 


Addition Test 5a. 


1.30 90 
99 26 
29 47 
50 65 
18 20 
75 48 
66 19 
48 41 
59 10 

154 366 


Addition Test 5b. 


2. 31 20 
60 35 
74 15 
97 24 
43 18 
48 56 
52 Z9. 
45 93 
81 37 

531 377 


Addition Test 5c. 


3. 88 24 
53 66 
55 81 
40 18 
37 30 
76 32 
62 50 
83 49 
86 25 
580 375 


82 
44 
20 
19 
39 
80 
36 
18 
55 


393 


406 


84 
93 
20 
86 
95 
89 
ЗУ 
60 
70 


634 


Improving by Practice 


37 
11 
48 
21 
96 
20 
83 
27 
59 


402 


80 
65 
49 
39 
77 
24 
20 
11 
31 


396 


Тїте: 4 тїп. 


87 
72 
27 
31 
51 
80 
93 
10 


481 


51 
95 
62 
96 
60 
89 
76 
14 
59 


602 


Time: 4 min. 


54 56 
62 76 
25 48 
16 27 
val 70 
78 92 
60 51 
93 20 
75 11 
534 451 
Time: 4 min. 
97 26 
95 72 
78 46 
59 40 
32 71 
64 88 
23 45 
70 13 
11 16 
529 417 


To the Teacher. |f individual pupils get low scores on Improvement Tests, such 


pupils may be assigned extra practice given on pages 32. 


5-328. 


Pupils who do poorly on tests may need help with facts and with adding 


by endings. Remind pupils to record scores on own graphs. See pages 47, 
99, 143, and 185 for other suggestions. 


© 


223 


Teach how to compare larger number with smaller one by using per cents 
larger than 100% (pages 224-225). 
Large Per Cents in Comparisons 


1. You learned on page 145 that per cents larger than 100% 
represent numbers larger than 1: 150% = 1.50 or 14; 200% 
= 2; 350% = 3.50 or 31; 425% = 4.25 or 41. 

Emphasize after understanding is assured 
To change a per cent to a whole number or a decimal, drop the 
sign % and move the decimal point two places to the left. 


3 ‚35 
2. Change to whole numbers or decimals: 300%, 23567. 500975 
1400%,14 875%, А 28020, 145%, | 82576 , 205%. 2.05 
.« 42 2. 


3. In the same way, whole numbers ог decimals larger than 1 
represent per cents larger than 100%. For example, 7 = 
70090; 4.75 = 475%; 3.1 = 310%; 13 = 1300%. 


Emphasize after understanding is ass red? 
To change a whole number or a cna to a per cent, move the 


decimal point two places to the right and annex the sign %. 


600% 345% 1200% 467% 750% 
4. Change to per cents: 6, 3.45, 612 4.67, "1, 11.5. 1150% 


Give further illustrations like ex. 5-6, 

5. When you compare the number 75 with the smaller number 
25, you divide the larger number by the smaller one as 
explained on page 222. In this case you find that 75 is 3 
times as large as 25. You can also say that 75 is 300% of 
25 because 3 times a number is the same as 300% of it. 


6. Last year the Junior Red Cross had 120 members in our 
school; this year it has 300 members. This year’s member- 
ship is how many times as large as last уеаг8? УГ year’s 
membership is what per cent of last year’s? 250% 


7. Mary earns $36 a week; Jane earns $16 a week working part- 


time. Mary’s wages are what per cent of Jane’s? 225% 
Have pupils tell how many times as large one number is as the other. 


Find what per cent the first number is of the second: 
8. 250, 100 85, 85 90, 72 135, 120 390, 120 325% 
250% 100% 125% 11257, 
9. 500, 375, 63, 42 88, 80 173, 173? 351, 135 260% 
1335% 150% 110% 100% 
10. 270, 135 54, 45 66, 48 432, 108 279, 124 225% 
2007, 120% 13749, 4007, 
More Practice. See 47] on page 840. 
Ex. 1-3 should be discussed thoroughly with pupils. In ex. 1 show the inter- 
mediate step (150% = iri * 1.5). Follow similar procedure in ex. 3 


224U — E = 700%). Emphasize that 200% of a number is the same as 2 times 8 
number. 


По some problems with class 
solutions. M 


Gaining Speed in Typing 


. Joe has learned to use a typewriter. At first he could write 
an average of 20 words a minute. With practice he has 
learned to write 32 words a minute. His present speed is 
what per cent of his first speed? 160% 


. With practice Joe hopes to be able to write 55 words a 
minute by the end of the year. What per cent of Joe’s 
original speed of 20 words a minute will the new speed be? 2757 


. If Joe is later able to write 75 words a minute, what per 
cent of his original speed will 75 words a minute ђе? 37572 


. One of the champion typists of the world typed at a speed 
of 144 words a minute. That speed was how many times 
as fast as Joe’s present speed of 32 words a minute?+The 
champion’s speed was what per cent of Joe’s speed? 450% 


. A record was made one year when a typist using an electrie 
typewriter made a speed of 149 words a minute. That was 
what per cent of Joe's speed of 32 words a minute? Give 
your answer to the nearest whole per cent. 466% 


. When Mary was learning to type, she wrote only 15 words 
per minute. Now she can write 36 words per minute. Her 
present speed is what per cent of her original speed? 240% 
letting different pupils explain their 
ake up similar problems for pupils to solve independently. 


225 


The Language of Arithmetic 


Read the statements below and tell the correct word to put in each 
space. Do not write in the spaces: 


3. When you say that 3 times $2.98 is about $9, you are 
estimating the answer. 


4. When you change $ and $ both to 12ths, 12 is called the 


least common denominator 


5. When an article is sold at a reduced price, the amount of 
discount 


reduction is called the “29915 
6. When you say that $ = .375, you are giving the decimal 
that is equal to the fraction. 


7. When you write the quotient 2.46 as 2.5, you are _Toundins 
-.9ÍÍ ^ the quotient to the nearest tenth — 


8. When you write 6 + 3 as 6 X 4, you have inverted the 


a per cent 


10. When you write a whole number that has 10 digits in it, 
the left-hand digit is in "PHS place, 


пае 


13. If a fraction is divided by a whole number, the answer is 
-.1f55 {һап the fraction. If any number is divided by a 
proper fraction, the answer is ."?'* than the number. 

Review may be oral or written. If written, have pupils write only number 

of exercise and the missing word or Words, Group pupils who had errors 


226 and have them explain answers to determine any need to review meaning of 
terms, 


h how to find per cent of increase or decrease (pages 227-229). 
Per Cent of Increase and Decrease 


1. Problem The price of eggs per dozen was 486 in June and 
60€ in December. Find the per cent of increase in the price25s 
Explanation The difference between 606 and 48¢ is 12¢, which is 
the amount of increase. To find the per cent of increase, divide 
the amount of increase, which is 12¢, by the original price, which 
is 48¢. This gives }, or 25%. So the per cent of increase in the 
price of eggs from June to December was 25%. 

2. Problem Suppose that the cost of eggs dropped from 50¢ 

to 42¢. What is the per cent of decrease?;; 
Explanation The difference between 50¢ and 426 gives the 
amount of decrease, which is 8é. Then find what per cent 86 is 
of 506, the original price. This gives уб, or 16%. The per cent of 
decrease is 16%. 

3. Mrs. Warner's rent was raised from $60 to $70 per month. 
What was the per cent of increase in the rent?1624 


4. The cost of a railroad ticket was raised from $35.60 to 
$40.94. What was the per cent of increase in the cost? 54 


5. The price of a hat was reduced from $9.00 to $6.75. What 
was the per cent of decrease in the price of the hat?5; 


6. A book that used to sell at $3.00 now sells at $2.25. What 
per cent has the price decreased ?959, 

7. The population of the United States was about 182 million 
in 1940 and about 179 million in 1960. Find, to the nearest 
whole per cent, the per cent of increase in the population 
during those 20 years. 367, 

8. A farmer was able to increase the yield of corn per acre on 
his farm from an average of 40 bu. to an average of 88 bu. 
Find the per cent of increase in the yield of corn per acre. 120% 


9. One year there were 43 automobile accidents in Fairfield. 
The next year there were 12 fewer accidents than the year 
before. Find, to the nearest whole per cent, the per cent 
of decrease in accidents.297; 


More Practice. See (48) on page 340). џѕе to reinforce skill. 

First discuss meaning of increase and decrease. Then follow development as 
given in ex. 1-2. Emphasize that in finding per cent of increase or 
decrease we always divide by original number since it is the one 227 
increased or decreased. 


228 


The Cost of Living 


1. 


4. 


5. 


Mrs. Hill goes to market once every week to buy supplies. 
She tries to buy as wisely as possible. Today she found 
that soup that usually sells at 17¢ a can could be bought 
at 6 cans for 93. If Mrs. Hill bought 6 cans for 986, what 
per cent less did she pay than she would have paid at 17¢ 
a can? Find the answer to the nearest whole per cent.9% 


. Mrs. Hill found that the price of a dozen eggs had dropped 


from 686 to 59¢. Find the per cent of decrease in the price 
of a dozen eggs. 6% 


There was a special price for steak today. It was 69¢ a 
pound instead of 79¢, which is the regular price. Mrs. Hill 
bought a steak weighing 34 lb. How much less did it cost 
than it would have at the regular price? 35¢ 


In ex. 3, find the per cent of decrease in the price of 1 Ib. 
of steak. Find the answer to the nearest whole per cent. 


Many grocery stores have special reduced prices at the end 
of the week. Look in a newspaper on Thursday or Friday 
and make a list of 5 articles with their regular price and 
their reduced price. Then find the per cent of decrease in 
the price of each article. 


13% 


Have pupils complete these problems independently. Then discuss solutions 


with class, 


prices, per cents of decrease, 


Be sure pupils compare amount of decrease with original prices 
For ex, 5 have pupils make chart showing items, original and reduced 


| discussing solutions, lead pupils to see that per cent of decrease 
never be 100% (unless article is given away), while percent of in- 
e can be more than 1007. Price Changes 


. The table given below shows the increase or decrease in 
the prices of food from June to December one year. Using 
the figures in the table, find the per cent of increase or 
decrease in the price of each article. If necessary, find the 
answer to the nearest whole per cent. 


Article June December 
Price Price 
1 Ib. sugar 84 106 25% inc. 
1 qt. milk 23¢ 25¢ 9% inc. 
1 doz. eggs 53¢ 576 ВФ ію. 
1 Ib. beef 554 626 13% inc. 
5 |b. oranges 494 384 22% dec. 
1 Ib. white potatoes 4¢ 5¢ 25% inc. 
Loaf of white bread 19¢ 23¢ 21% inc. 
Chicken per pound 424 494 163% inc. 


. The price of strawberries was reduced from 706 a quart to 
42é a quart after there were more berries in the market. 
Find the per cent of decrease in the price of strawberries. 407, 


. In the summer tomatoes sold at 106 per pound. In the 
winter they sold at 296 per pound because they had to be 
shipped in. Find the per cent of increase in the price. 190% 


. One year at Thanksgiving time turkeys were plentiful and 
sold at 40¢ a pound. The next year turkeys were less plen- 
tiful and sold at 52¢ a pound. What per cent did the price 
increase?ZIf the price of turkeys drops from 56¢ to 49¢ per 
pound, what per cent is this drop? 124% же —== 


. Ву buying potatoes and eggs direct 
from a farmer, Mrs. Adams says 
that she can save about 10% of 
the price charged in the stores. 
Last year she spent about $45 in 
the stores for potatoes and eggs for 
her family. About what amount 
would she save by buying these 
things from a farmer? 84.50 


Present introductory treatment of topic of profit and loss where only 
Simple cases in finding profit, or per cent of profit, are given 
Profit and Loss (pages 230-231). 


1. Peter bought peanuts to sell at the school ball game and 
paid $6.25 for them. He sold them all and took in $12.20. 
The difference between $12.20 and $6.25 is $5.95, which 

Emphasize-*seems to be Peter's gain. But Peter had some expenses con- 
nected with his sale of the peanuts. He paid $.30 for small 
paper bags for the peanuts, $1.50 to Joe for helping him, 
and $.40 for taxi fare to take the peanuts to the ball field. 
The sum of these expenses is $2.20 and this amount must 
be subtracted from $5.95 to give Peter’s actual profit. You 
see that the profit was really $3.75. $5.95 is called the 
gross profit and includes both the expenses and the profit. 
Another name for expenses is overhead, which means 
such expenses as rent, heat, light, and wages of clerks. 


Selling Price = Cost + Expenses + Profit 


Sometimes the cost and the expenses together amount to 
more than the selling price. In such cases there is no profit 
and the difference between this amount and the selling price 
is the loss. Emphasize. 


2. Jack bought a used radio for $9.50. He paid $1.50 for new 
tubes and $.10 for a new dial light bulb. Then he sold the 
radio for $15.00. What was Jack's profit? 3, 90 


3. Fred bought a dog for $15. He kept the dog for a month 
and then sold him for $25. During the month he paid $4 
for dog food and $.50 to get the dog’s hair clipped. Find 
Fred’s expenses and his profit. 


4. Mr. Case Us some dresses hat he is selling for $25.00 each. 
From his long experience he knows that 6097, of his selling 
price represents his cost, that 30% of the selling price repre- 
sents his overhead, and that 10% of the selling price is his 
profit. On each of these $25 dresses, find the cost, over- 
head, and profit. $2.50 $15.00 


5. Mr. Case reduced one of the $25 dresses to $19.50 for his 
clearance sale. Using the cost and overhead found in ex. 4, 
find his loss on this dress. $3.00 


Use other examples to explain new tems in eX. 1. Be sure pupils under- 
Stand that profit means actual gain. Have pupils label cost, expenses, 

230 selling price, and profit in ex. 2-4. Make up similar problems for 
class to solve independently. 


Finding the Profit 


1. Mr. Hall bought 50 baby chicks for $10.50. The expenses 
of raising the chicks for market amounted to $35. He lost 
5 chicks but raised all the rest and sold them for $65.00. 
What was Mr. Hall’s profit?..What per cent of the selling 
price was his profit?30% $19.50 


2. Mrs. Ward makes cookies to sell. Last month she paid 
$13.53 for materials for the cookies, $1.78 for cooking gas, 
$.19 for paper bags, and $2.50 to George for delivering 
cookies to her customers. She received $24.00 all together 
from the sale of cookies. How much was Mrs. Ward’s profit 56-00 
and what per cent of the selling price was the profit? 25% 


3. Tom bought 6 bu. of apples at $2.25 per bushel. He sold 
them at $.75 a peck. He paid $.35 for baskets and bags 
and $1.00 to John, who helped him. What was Tom’s profit? $3- 15 
What was the per cent of his profit on the selling price? 171% 


(2) 
Find the preti and the per cent of profit on the selling price: 


Article Cost Expenses Selling Price 
(1).(2) д. Pair of gloves $2.75 $1.75 $5.00 $.50, 10% 
5. Man’s sweater $6.00 $2.75 $10.00 $1.25, 123% 
6. Wool dress $9.75 $4.25 $17.50$3. 50, 20% 
7. White shoes $7.75 $3.50 $12.50$1.25, 10% 
8. Wool coat $18.90 $9.45 $31.50 $3.15, 10% 


More Practice. See on page 340. 
Enphasize that per cent of profit is found by comparing profit with selling 


price, Do. ex. 1-2 with class to be sure there are no difficulties, Have 
pupils complete ex. 3-8. If further teaching is needed, use “More 231 


Practice” examples. 


Present oral review on percentage, 
Oral Practice on Percentage 


Tell what per cent each fraction equals: 


2, 1 1 1 1 1, Р 
1 1 20 3 7 tgs 1 ig 3 1 =% 5 6239 1 2 
1. 16 10% 183% 2 15% ri 87522 83555 1257 5 607, 3 333% 8 625 5 0% 


Tell two other ways to write each of the following: 


2. 123%, 50% 125% 373%, 663% 155 6% 41% 


-125,§ -5,5 1.25, 14 .375,Д -665,2 . 15, 54-06, 3 .045, 20) 
Change per cents to decimals or fractions and find the answers: 
3. 50% of 24 pupils 12 150% of 24 pupils 36 
4. 25% of 24 pupils 6 300% of 24 pupils 72 


5. Tell the result if $40 is increased by 25%;” if $40 is de- 
creased by 10% Nf 390% more than $40 is required. 960 


6. John earned $2 last week and 50% more than that this 
week. How much did John earn this week? $3 


7. Tom bought a sweater marked $5 for 20% less than that 
price. How much did Tom pay for the sweater? $4 


8. There were 800 tickets sold for the school play and 600 of 
these tickets were sold to pupils. What per cent of the 
total number were sold to pupils? 757 


9. Mr. Smith said, "I wish I could sell my house for 10007, 
of the cost of it." The house cost Mr. Smith $15,000. How 
much did he want to get for it? $15,000 

10. Mr. Carter said, “Т wish I could sell my house for 100% 
more than it cost.". If the cost was $9000, how much did 
Mr. Carter want to get for the house? $18,000 


1 


- Joe bought a used trumpet for 25% less than it cost when 
new. If the trumpet cost $64 when it was new, how much 
did Joe pay for it? $48 


12. On a science test, 10% of the pupils had marks of “excellent,” 
20% of them had marks of “good,” 45% of them had marks 
of “fair,” and the rest of them did not pass. What per cent 
of the pupils failed the test? 25% 

If many pupils seem weak on particular part of this topic, reteaching 

may be needed for whole class. Use developmental material in text re- 

232 lating to pupils’ difficulties. Try to clear up all difficulties now. 


Present set of improvement tests in subtraction. 
Improving by Practice 


Subtraction Test 5a. Time: 4 min. 

1. $529.36 $551.33 $858.50 $498.06 
191.53 133.68 98.51 133.57 
$337.83 $417.65 $759.99 $364. 49 

2. $668.01 $709.13 $663.26 $922.48 
479.42 129.24 205.79 843.02 
5188. 59 $579. 89 $457. 47 $79. 46 

3. $320.75 $714.60 $784.12 $759.01 

37.76 307.94 201.76 734.22 (2) 
$282.99 $406. 66 $582. 36 $24.79 
Subtraction Test 5b. Time: 4 min. 

4. $315.19 $847.47 $514.34 $784.08 
167.64 469.58 452.85 129.92 
$147.55 $311.89 $61.49 $654. 16 

5. $756.79 $827.54 $991.40 $823.06 
604.41 76.69 693.37 699.50 
$152.38 $150.85 $298.03 $123. 56 

6. $198.16 $476.61 $952.83 $237.22 
167.98 128.94 16.96 104.39 (12) 

$30. 18 $347. 67 $935.87 $132.83 
Subtraction Test 5c. Time: 4 min. 

7. $501.93 $931.76 $818.40 $552.02 
400.89 396.26 495.94 295.00 
$101. 04 $535. 50 $322. 46 $257.02 

8. $597.13 $544.40 $630.14 $656.96 

70.52 114.68 209.78 375.27 
$526.61 $429. 72 $420. 36 $281.69 

9. $807.47 $558.90 $803.28 $792.03 

40.36 462.79 366.99 451.15 (3) 
$767.11 $96.11 $436.29 $340.88 


To the Teacher. If individual pupils get low scores on Improvement Tests, such 
pupils may be assigned extra practice given on pages 325-328. 

Check papers carefully and analyze errors. Have pupils record scores on 
graphs, Try to determine causes of errors through individual conferences 
with pupils. Assign practice after difficulties are cleared up. 233 


Present review of problem solving. Have pupils who did poorly explain theif 
Mine ns d ou may determine if problem situations, vocabulary, carelessmg 
ixed Problems and so on, caused errors. 


1. Jack worked from 3:15 Р.М. to 5:45 P.M. every day from 
Monday through Friday and from 8:30 A.M. to 1:00 Р.м. 
on Saturday. He received 606 an hour for his work. How 
much did Jack earn in one week? $10. 20 


2. If Jaek worked for 8 weeks during the spring and earned 
the same amount each week, what was the amount of his 
earnings? See ex. 1. $81.60 


3. Martha bought 12 packages of seeds for her garden. For 3 
packages she paid 206 each, for 5 packages she paid 106 
each, and for the other packages she paid 156 each. Find 
the total cost of Martha's seeds. $1.70 


4. In a period of five years the value of a building lot increased 
from $10,000 to $16,500. Find the per cent of increase in 
the value of this lot. 657 


5. Peter bought 500 stamps for his collection. He got 2 pack- 
ages containing 100 stamps each at 506 a package, 2 pack- 
ages containing 75 stamps each at 656 a package, and the 
rest in packages of 25 stamps each at 856 a package. How 
much did Peter pay for all the stamps? $4.40 


6. From February through June Dick wants to make an aver- 
age mark of 90 in arithmetie. In February his mark was 
93, in March it was 86, in April it was 88, and in May it 
was 92. What mark must he get in June so that his average 
mark for the 5 months will be 90? 91 


7. Which chair costs less money, one marked $58.50 and re- 
duced 333% or one marked $50.00 and reduced 123%? the fin 
How much difference is there between the two sale prices? $4. 79 


8. A speed boat traveled 40 mi. in 1 hr. 6 min. Find, to the 
nearest tenth of a mile, the speed of the boat in miles per 
hour. (First change 1 hr. 6 min. to 1.1 hr.) 36,4 nph 


sent written review of percentage. 


Review of Percentage 


Write these fractions and decimals as per cents: 
1 1 
1, 3755 2 6638 18728 4808 1515% 660% 091932 273 213% 


Write these per cents as decimals or whole numbers: 


2. 179-17 *6%,-06 125%: 125 24592.4 600% 6 1309, 1-3 


Find the answers: 
3. 15% of $3855. 70 2% of $150 $3.00 100% of $2450 $2450 
4. 259, of $93$23.25 6% of $325 $19.50 250% of $1500$3750 


5. 43% of $469.07 123% of $472 359 | 237% of $4320 


Find what per cent the first number is of the second. First find what 
port the first number is of the second and change the fraction to a 
per cent: 


6. 12, 2450% 8, 64123% 10, 30335% 27, 3675% 68, 17400% 
7. 10, 156624 5, 25206 15, 40 373% 65, 391663% 16, 96 163% 


Find the answers to the nearest cent or nearest whole per cent: 
8. 13% of 53.755-49 2% of $20.838.42 5 is what per cent of 17? 29% 
9. 75% of $8.7585-56 79, of $47.783- % 31 is what per cent of 382827 
10. 23% of $9.4952.18 6% of $74.46$4. 4112 is what per cent of 352347 


11. A pair of skis marked $10.95 is sold at a discount of 3337. 

Find the discount and net price. 
$3.65 $7. 1 

12. A dealer bought a tennis racket for $5.95 and sold it for 
$10.00. His overhead expenses gn this racket were $2.80. 
Find the amount of his profit. Also find what per cent his 
profit was of the selling price. 125 % 

13. John sold magazine subscriptions amounting to $120 and 
was allowed to keep 30% of this amount as his commission. 
What was his commission? $36 

Use review as preparation for chapter review and diagnostic test, Check 

papers carefully and analyze errors. Help pupils to discover causes. 

Plan for remedial work as needed. 235 


Present summary and review of work of Chapter 7. 


Chapter Review 


Find what part the first number is of the second: 
5 3 
1. 4,16; 24, 322 50,1003 30,362 75, 1001 
1 2 2 
2.8,123 40,505 75,2253 36,905 зоо, 4503 


Find what per cent the first number is of the second.: In ex. 5, find 
answers to the nearest whole per cent: 


3. 9, 1275% 40, 20200% 85, 12568% 60, 60 100% 196, 1121798 — 
" 1 3 

4. 9, 80111921, 563715 45, 135333" 80, 641259 118, 800143% 

5. 3, 13239 35, 93385 31, 127 2% 71, 818% 369, 1153215 


Tell what per cents are equal to these fractions: 
1 


& 3 
6. 12% $905 $62% 1505 24918 2 665% $8334 Z 35% 


1 
7. 1 ft. 6 in. is what part of a yard?3 
1 
8. 1 lb. 4 oz. is what part of 5 Ib.? 7 


9. The cost of a pound of butter was increased from 56¢ to 
84¢. Find the per cent of increase in the price. 50% 


10. George earned $21.75 by selling magazine subscriptions total- 
ing $72.50. Find the per cent of George's commission. 30% 


11. Mr. Thomas sold a piano for $875 and made a profit of 
$125. What per cent of the selling price ‘was his profit? 
Give the answer to the nearest whole per cent, 14% 


12. Betty’s present speed in typewriting is about 50 words a 
minute. When Betty first began to type, her speed was 
about 10 words a minute, Her present speed is about what 
per cent of her first speed? 5007 


13 


A trip of 3000 mi. is how many times as far as a trip of 125 
mi.?"4as a trip of 375 mi.? 8 


14. The selling price of an expensive ring is $900. The ring 
cost the jeweler $485 and he allowed 12% of the selling price 
to cover his expenses. Find his profit, $307 

Use review as preparation for diagnostic test and plan for reteaching 

as needed. Have pupils do computation aloud so you may determine ex- 

236 tent of understanding. 


A Problem Test 


Mrs. Wood can buy a can of tomato juice for 15¢ or 6 cans 
for 75¢. If she can use 6 cans, how much will she save by 
buying them all at one time? 15е 


. A train travels 42.9 mi. in 3 hr. Find the speed of the train 
in miles per hours7. 2 


. Mr. Lee sent a telegram of 19 words. It cost $1.20 for the 
first 15 words and 5ié for each extra word. The Govern- 
ment tax was 10%. Find the cost of this telegrams 1.56 


. Mrs. Case ean buy a sewing machine by paying $25 down 
and $6.75 a month for 12 months. How much will she pay 
in all for this machine?$106 


. Today Grace worked correctly 18 problems out of 20. Yester- 
day she worked correctly 9 problems out of 12. On which day 
was her mark better and how much better?roday, by 15% 


If Bob can buy 100 Christmas cards for $3.75 and sell them 
all at 5¢ each, how much money will he make, provided 
he has no expenses? $1.25 


The selling price of a book is $3.00. The book cost $1.75 
and the expenses in connection with its sale are $.80. Find 
the profit, and the per cent of profit on the selling price. 15% 


. Mr. Hunt left Greenfield at 9 A.M. for a trip of 305 mi. to 
Plum Beach. For the first 21 hr. he drove at the rate of 36 
mi. per hour. Then he stopped 1} hr. for lunch. At what 
rate per hour did he drive for the rest of the trip if he 
reached Plum Beach at 6 P.M.? 43 mi. 


How much more will our baseball club have to spend for 
9 uniforms at $7.95 each than for 9 at $7.39 each? $5.04 


If 4 oz. of cheese cost $.15, find the cost of 1 Ib.s.60 


Have pupils record scores on graphs. 
эзбе шан айва ныннан Шалы АНИННӨРИВлинВ ний ИНВВиВаВзВацзаийзавшинайаөлбаВВейад 


0—5 6-7 8-9 10 
scorn You need help Fair Good Excellent 


Н ..... 53454445 a aaa 
Hold individual conferences with pupils who had errors to ascertain 
reasons for them, Have the pupil explain his solution so you may 
determine if lack of information or understanding, incorrect 237 


computations, and so on, cause dif ficulties. 


Present diagnostic test of skills taught in Chapter 7. 


How Much Have You Learned? 


If you miss more than one example in a row, turn to the Practice 
Pages for that row. 


P е 

Write as per cents: Р 

1. 1.38 138% 4.25 4255 7 10% 1173 11735 12 1757 

Write as decimals or as whole numbers: 

2. 300% 3 412% 4.12 100% 1 1550% 15.5 

Find the answers: 

3. 28 is what part of 84? -08 32? ‘of 407 1 211, 212 
Tell the numbers to put in the spaces. In ex. 6, find 

the nearest whole per cent: 

4. 39 is .15.% of 52 39 18.9% of 80 214-216 
5. 15 is 1259 of 12 80 5279, of 32 

6. 11 is . 15% of 15 27 5.96 of 53 219 

(inc. ) (dec. ) 

Find the per cent of increase or decrease that the 
second number shows over the first number: 

7. $15, $20 3327 'n$200, 5400 5396, $297 25% decgn7 

F Yo 1ПС, 
8. $30, $18 40%dec$1.50, $1.75 $4.80, 56.60 97:7 ino27 
162% inc. d 
3 

The first number is the profit; the second is the selling 
price. What per cent is the profit of the selling price? 

9. $7, $50 14% $25, $250 107 $12, $96 124% 231 


10. $3, $20 15; $1.12, $5.60 207 59.90, $90 1% 231 


The first number is the marked price; the second is the 
reduced price. Find the per cent of discount: 


11. $9.36, $7.02 257 $6.50, $4.55 207 $82, $41 so; 218 


Compare results of test with previous reviews (pages 235-236). Plan 


for reteaching (individual or class basis) as needed before assigning 
238 practice exercises. 


Guide for specific aims of Chapter 8. 
Chapter 8 
Washington е е = е е [uud - е е е e e 000,000 
New York SeSserttrt 15,000,000 
Virginia е е е е е 11,000,000 
California е е е ® 000,000 
Pennsylvania — V О) Weng 000,000 A. pr met 
2,000,000 bu. 
Michigan е 198) {055000,0 


Apples Grown in Six States in о Recent Year 


Reteach reading of simple pictographs. Pictographs 


1. It is often effective to make comparisons by means of a 
graph. In graphs, quantities are represented by pictures 
or lines so that you ean actually see the relationships. 


2. One kind of graph, called a pictograph, is shown above. 
This pictograph compares apple production in six states in 
a recent year. Each symbol in the graph represents 
2,000,000 bushels of apples. How many bushels of apples 
are represented by 4 symbols% by 10 symbols% by a half- 
symbol? by 34 КЫШЫ 8,000,000 20,000,000 

3. Study the pictograph above and estimate how many bushels 
of apples were grown in each of the six statesSee answers on graph. 


4. About how many more bushels of applesjWere grown that 
year in Washington than in New York? in New York than 
in Virginia? in California than in Michigan? 2009090 
5. About how many times as many apples were grown in 
Washington as in Michigan?* 
First discuss importance and use of graphs in general. Then discuss mean- 
ing of pictograph and point out tha 
facts. When discussing ex. 2, ask pupils what 


t it uses pictures to represent number 
1 

= basket represents. 

2 239 


Extend topic of pictographs to more difficult cases (pages 240-241 


ШШ 


NEW YORK 


New York City 


ининин 


(оз Angeles 


т 


ШШЩ 


PENNSYLVANIA 


Philadelphia 


23 йүү 


Chicago 
60€ e e 

MICHIGAN — 

Detroit 

Each represents 
500,000 people 

MARYLAND ў "i 

Baltimore 


Populations of Our Largest Cities and Populations of Their States, 1960 Census 

Discuss pictograph with the class, pointing out scale, title, and so on. Be 

Sure they understand that total line of men represents population of the 
240) State, and the men enclosed in red picture represent population of the city: 


Pictographs 


1. The pictograph shown on the page at the left compares the 
populations of some of our largest cities with the popula- 
tions of the states in which these cities are located. It also 
compares the populations of these states and cities with 
each other. In this pictograph each man represents 5 million 
people; so a row of 10 men will represent 5 million people. 
What will a row of 7 men represent? 3j million 


163 2. From the pictograph, what is the population of New York 
million State?, About what part of New York State's population 
lives in New York City?Less than 4 
E million 


1 
1- 
3. What is the population of Pennsylvania?/ Abéut what part 
of Pennsylvania’s population lives in Philadelphia? About $ 


> 


. What is the population .of Illinois? Does half or less than 


half of the population of Illinois live in Chicago? Less than E 


53 million 


1 
5. What is the population of California’) About what part of 
that population lives in Los Angeles? About 


оа 
. What is the population of Detroit? of ‘the entire state of 


Michigan?, Compare these two populationspetroit has about 1 
13 illion . of Michigan’s population. 
. The population of New York State is how many times that 


of Maryland? about 52 times 


. The population of New York City is how many times that 
of Detroit? 5 times 
9. The numbers of bushels of sweet potatoes grown in four 
states in a recent year were: Louisiana, 8,800,000 bu.; North 
Carolina, 4,000,000 bu.; New Jersey, 3,000,000 bu.; Virginia, 
2,800,000 bu. Make a pictograph to show these amounts. 
What will you use as a symbol? Give your graph a Непа 
also tell how many bushels of sweet potatoes each symbol 
represents.see Guide. 


10. Make a pictograph to show the numbers of telephones in 
these cities: New York, 4,400,000; Los Angeles, 1,100,000; 
Chicago, 1,900,000; Cleveland, 700,000. see Guide. 

Do ех, 1-3 with class. Then have them complete ex. 4-8. Note that fractions 

are to be given approximately. Have pupils also compare populations of 

other states and cities, not included in ex. 2-8. 241 


с 


ч 


Stress. 


Give more practice in reading and constructing a pictograph. Hav- pupils 
bring to class pictographs from newspapers or magazines, whict can 
Which Flavor Do You Prefer? explain to class and post 


bulletin board. 

The pictograph below shows how much ice cream of each 
flavor was consumed in the United States in a recent усаг. 
Each dish of ice cream represents 20 million gallons; a half-dish 
represents 10 million gallons. 


we eee eee eee es. 
ээ? Н 
земну эрэр 

7 
— Pa! 


Ice Cream Consumption in the United States 


Each dish represents 
20 million gallons 


‘ Vanilla 
1. Which flavor had the greatest consumption? Яс ext great- 
est consumption? chocolate 


2. How many gallons of vanilla ice cream were consumed that 
Я, year?, How many gallons of chocolate ice cream? Нб Mahy 
-'" "'gallóns of strawberry? Z8f"bthéF fruit flavors? “df 50 Uther 


flavors? Td wany gallons in all were consumed? 590 million 
million, Я Е 
3. About how many times as much vanilla as chocolate ice 


cream was eaten? 2 How many times as much vanilla as 


strawberry was eaten? 7 What part of the total consumption 
was vanilla ice cream? jo; i 


4. Make a pictograph showing the amount of ice cream con- 
sumed if the following numbers of gallons were eaten: 
vanilla, 240 million; chocolate, 120 million; strawberry, 60 
million; other fruit flavors, 40 million; all other flavors, 110 
million. Let each dish represent 20 million gallons. see guide. 

Ex. 1-3 may be done orally with class. Be sure all understand that the 


number of pictures must be counted and interpreted, using the scale, in 
242 order to find the number of gallons consumed. 


w and extend the reading and making of bar graphs. First review 


of bar graphs (horizontal and vertical), and meaning and use of 


Making Bar Graphs 


1, Problem One month Jack got these marks on his arithmetic 
tests: first week, 60%; second week, 7806: third week, 87%; 
fourth week, 95%. Miss Hall asked Jack to make a bar 
graph to show his improvement?sbhasize that main purpose of 
арї is to provide easy way of comparing Jack’s marks. 

Explanation Jack found that if he let 1 - 
square represent 10%, then 6 squares у [| 


would represent 60%. То represent 7806, 80 
Miss Hall told him to use 7 whole squares ic 5 
to represent 70 and 5 of the next square $50 
to represent 3. To show 5 of a square, 240 
: : : 30 
she told him to estimate it as closely as he 20 


could with his eye. To show 87%, Jack 10} 
used 8 squares and ч, of the next square; to 
show 95%, he used 93%; squares, or 91 

sauar е 3 9 4 1 
Squares Squares: 12 82 Ti % 85 


How would Jack represent 749%? 86%? 79%? 98%? 82%? 


Draw a bar graph to show Dick's marks in English for one 
week if he made 80% on Monday; 75% on Tuesday ; 90% 
on Wednesday; 88% on Thursday; and 96% on Friday. 7. 
4. Next month keep a list of your weekly marks in arithmetic, or 
in some other subject, and then make a bar graph to show 


whether your marks improved. 


19 2nd 3rd 4th 
Week 


N 


221 


Draw Баг graphs to show the following facts: See Guide. 


5. In a track meet the competing schools made these points: 
Maple, 70; Brown, 85; Park, 90; Wells, 63; and Central, 57. 


6. In the seventh grades of Westover Junior High School, the 
membership in each club is as follows: music, 68; dramatic, 
47; radio, 43; girls’ athletic, 80; boys’ athletic, 85. 


7. In a recent year the United States produced these per cents 
of the total world output of certain minerals: sulphur, 91%; 
petroleum, 52%; coal, 27%; copper, 88%; aluminum, 43%. 


8. Try to find some bar graphs in newspapers or magazines 
and bring them to class.!!@ve pupils interpret them. 


In ex. 1 be sure pupils understand why 3 is represented as E of next 
square. Discuss scale used and reasons for choice. Point out that it is not 
possible to determine exact values from graphs, only approximations. 243 


Review and extend making of bar graphs with larger numbers. 


Graphs with Larger Numbers 


Lengths of Some of Our Rivers 


Ohio 


Yellowstone 


Wabash 


Hudson 


Potomac 


0 100 200 300 400 500 600 700 800 900 1000 
Miles 


1, Problem Ann made a bar graph like the one above, which 
compares the lengths of some of our rivers. Read the graph 
and tell the length of each river. In this graph the marks 
and numbers at the bottom of the graph are called the scale; 


on this scale, each space represents 100. Contrast this scale with 
the one used on page 243, as to reasons, for its use. у 
Explanation о show that the Ohio River is 981 mi. long, Ann 


used 9 spaces to represent 900 and .81 of the next space to repre- 
sent 81. Since she cannot estimate .81 accurately by eye, she 
rounded off .81 to the nearest tenth, which gives .8. Then she 
made the end of the bar cover .8 of the last space. So the bar 
for 981 is 9.8 spaces long. A quick way to find that 981 is repre- 
sented by 9.8 spaces is to divide 981 by 100, which gives 9.81, and 
then to round off 9.81 to the nearest tenth, which gives 9.8. 

To represent 669 mi., the length of the Yellowstone River, 
Ann used 6.7 spaces, which she found as follows: She divided 669 
by 100, which gave 6.69; then she rounded off 6.69 to the nearest 
tenth, which gave 6.7. To represent the length of the Wabash 
River, which is 475 mi, Ann used 4.8 spaces; show how she 
got 4.8. The bar showing the length of the Hudson River 
covers 8.1 spaces, while that for the Potomac covers 2.8 spaces. 
Show how Ann got 3.1 and 2.8. Be sure all pupils understand how to 

represent various lengths. 

2. Draw a bar graph showing the number of pupils enrolled 
in the six schools in Johnstown: Lincoln, 475; Allen, 856; 
Knight, 452; Lake, 199; Harris, 706; Clark, 567. Follow the 
directions given above. Let 1 space = 100, бее Guide. 

When discussing ex. 1, point out that each bar is so drawn that its 

length is approximately correct. Also stress that the main reason for 

244 drawing a bar graph (even though lengths are given) is to make easy a 
comparison of lengths of rivers, 


rovide some general directions for constructing bar graphs. Use other 
raphs from preceding pages or from newspapers to further illustrate 


hese Cine ЕШШ Hints on Making Graphs 


Going to and from School 6% 


On School Grounds 15% 
At Home 22% 
In School Buildings 28% 
Other Places 29% 


| 0 5 10 15 20 30 


25 
(C) Per Cent «— (B) (А) 
Where Accidents Happen to Seventh Grade Pupils 


1. Decide upon the scale, letting each space represent a num- 
ber of convenient size. To represent numbers up to 100, 
try 10 for each space; for numbers up to 1000, try 100 for 
each space. For very large numbers, each space may rep- 


resent 1000 or even 1,000,000.Give pupils practice in deciding on 
appropriate scale for various data, supplied by you. 


2. Write the scale numbers directly opposite the lines that 
separate the spaces, as shown at A. 


3. Under the scale, or at the side of it, write a statement tell- 
ing what the scale numbers represent, as shown at B. 


4. Bars should be arranged in some definite order. If the bars 
are not arranged in order of time, arrange them in order of 


length. Study the graph above. 


5. Make all the bars the same width. It is good practice to 
make the spaces between the bars the same width as the 
bars themselves. Leave a space above and below the bars, 
if they are horizontal; or before and after, if they are vertical. 


6. The number a bar represents is sometimes sh 
left end of the bar, as shown at C, if the be y re 
or below the bar if they are vertical. ‘ 


7. The graph should have a title as shown | 
8. Graphs should always be neat and attrac 
When number is to be represented approximately, ing 
given number of value of each space and round off VM „М: 
tenth (if each space represents 1000, 9482 is representa молл” 245 
9.482 or 9.5 spaces). 


Give practice 


on akir bar graphs. 
Drawing Bar Gra 


phs 
Draw bar graphs showing the facts in each problem: ^ Guide. 


1. In a recent year the total number of inches of rainfall for 
these cities was: Phoenix, 8; Washington, 42; Atlanta, 48; 
Omaha, 26; San Francisco, 29; Portland, Oregon, 39. 


2. A car traveling at various speeds covers these distances in 
1 sec. while a pedestrian can walk only 5 ft.: 29 ft. at 20 
m.p.h.; 37 ft. at 25 m.p.h.; 44 ft. at 30 m.p.h.; 51 ft. at 35 
m.p.h.; 59 ft. at 40 m.p.h.; 73 ft. at 50 m.p.h.; 88 ft. at 60 
m.p.h. m.p.h. means miles per hour. 


3. A school lunchroom asked the pupils to tell their favorite 
dessert. The result was as follows: ice cream, 722; cake, 
580; fruit, 450; pudding, 376; pie, 257. Let 1 space — 100. 


4. A college reported that these numbers of students were 
preparing for these occupations during a certain year: busi- 
ness, 987; law, 526; medicine, 416; and teaching, 172. 


5. The number of miles of railroad in each of these states is: 
Ohio, 8419; New York, 7363; Georgia, 6017; Montana, 
5038; Colorado, 4016. Let 1 space = 1000. 


> To find the number of spaces to represent 8419, divide 8419 
by 1000, which gives 8.419, and round off to the nearest tenth, 
which gives 8.4 spaces. Let each space be about 3 in. long. 


6. The altitudes of these cities are: Denver, 5221 ft.; Salt Lake, 
4222 ft.; Pittsburgh, 1248 ft.; El Paso, 3710 ft.; Cheyenne, 
6139 ft.; Dodge City, 2522 ft. Let 1 space — 1000. 


7. The number of miles of rural delivery routes in these states 
recently was: Vermont, 8393; Connectieut, 8426; Montana, 
1601, New Mexico, 3613; New Jersey, 9185. 


8. The population of Washington, D. C., was 189,000 in 1890; 
219,000 in 1900; 331,000 in 1910; 438,000 in 1920; 487,000 
in 1930; 663,000 in 1940; 802,000 in 1950; 764,000 in 1960. 


> Tell which of these values would be most convenient for each 
space on the scale: 10,000, 50,000, or 100,000. 100,000 
Instruct pupils to follow directions as given on page 245. Have some of 


these graphs made in class so you may check pupils’ work and give further 
246 help as needed (particularly in choosing Scale), 


nt sets of improvement tests in multiplication and division. 


Improving by Practice 


Multiplication Test 5a. Time: 5 min. after copying. 
1. 8631 9537 2503 9452 7245 
609 731 482 576 390 (2) 
6, 279 6,971,547 1, 206, 446 5, 444, 352 2,825,550 
Moltiplication Test 5b. Time: 5 min. after copying. 
2. 8769 1462 8736 1268 9473 
384 691 725 407 850 (5) 
67, 296 1,010, 242 6, 333, 600 516, 076 8,052, 050 
Moltiplication Test 5с. Time: 5 min. after copying. 
3. 4105 1896 9875 4973 6254 
437 681 209 564 720 
1, 793, 885 1, 291, 176 2,063, 875 2, 804, 772 4, 502, 880 


— OO айанты eee 


Division Test 5a. Time: 6 min. after copying. 
43.1 58.5 
4. 623) 26860 782) 45747 
88.6 65.8 


>) 


5. 475)42085 531)34921 (4) 


Division Test 5b., Time: 6 min. after copying. 
6. 871) 63783 426) el 
21.1 9.2 


7. 953)25786 795)31164 Ө, 


Division Test 5с. Time: 6 min. after copying. 
54.8 36.3 
8. 345) 18906 712)25872 
43.4 26.5 


9. 675)29272 596) 15794 (2) 


To the Teacher. In ex. 4-9, instruct pupils to find quotients to nearest tenth. 

Instruct pupils to copy carefully and do all work neatly and legibly. 
After checking papers and analyzing errors, have pupils determine ow 
scores and record them. Use “Моге Practice” pages for remedial work 247 


as needed. 


See апвнег 068 each врасе equal in the above graph? 
on graph. Many feet long is each bridge? 


248 


Give pupils practice in reading bar graphs with very large numbers. 


Reading Graphs 


Golden Gate 
George Washington 
Whitestone 
Delaware Memorial 


Brooklyn 


0 500 1000 1500 2000 2500 3000 3500 4000 4500 
Feet 


Lengths of Some Famous Bridges 


„~ HEnphasize. 
1. In reading graphs, your results must be approximate. Study 
the scale carefully to find the value of each spite. What 
A 


out how 


The Golden Gate Bridge is 
4200 ft. long; on the first Баг, what part of the last space 
was used to represent 200 ft.? Would the first bar be the 
same length if the bridge were 4215 ft. long?Ye3Would it be 
the same length if the bridge were 4189 ft. long? Yes 


0 20 40 60 80 100 120 140 160 180 
Millions 
Population of the United States, 1900- 1960 


2. In the second graph, only, «убу pther space is numbered; 


what is the value of each space? Tell what number might 
have been used between 0 and 20.10 Note that 20 on the 
scale means 20,000,000. Tell the approximate population 
of the United States for each year shown. See answers on graph. 


Instruct pupils to give answers to nearest 100 or nearest 50 in ex.1. 


In ex.2 suggest that answers be given in millions. Although only one 
answer is given for each bar, 


approximately correct, 


you may accept any other answer that is 


Present review of fractions and general problem solving (pages 249-250). 
" . 
Fraction Review 


1. John started to walk 34 mi. to the airport. He had gone 
3 mi. when a farmer gave him a ride to Mayfield, which is 
only 2 mi. from the airport. How many miles did John 
ride with the farmer? 5» 


2. Last Saturday a group of Camp Fire Girls went on a hike 
to Bald Mountain. They walked 21 mi. to Eagle Lake, 
14 mi. more to the trail up Bald Mountain, and 11 mi. up 
the trail to the top. How many miles in all did they walk 
to get to the top of the mountain?s: 


3. On a map the airline distance between two cities is 12 in. 
How many miles apart are these cities if the scale of the 
map is 4 in. = 10 ті.?55 


Add. Check by going over the work: 


1 1 5 1 5 
4 7% 1$ 2 3 315 1% 82 
7 1 3 1 3. L 3 
2$ 3; z z 1% 3 i 
1 3 1 T 21 l T 
418 116 Ag 53 50 Ag 83 
141 62 191 104 114 102 18 
Subtract. Check by going over the work: 
5 1 Z 2 3 4 
5 % 512 82 8 78 52 45 
2 3 2 1 t 
Pe) ТИЕ ЖАНЕ S 
56 223 6; 3s hs 24 27 
6. 27 4% з 315 z 3 
1 1 1 5 1 
ы а-к A эл, T 
TES et а 
Multiply or divide. Check the work: 
175 1 5 
7.52 т 21 х 3111 61 + 25 21 27 х 15 491 
9 1 1 5 194 
8.2.211 71+ 101 orh 3 25 15 195 
5 iret: 3 
9. 1-2,5 23 х ї 1 2) х 25 61 20 + 32 53 
4 F9. ut. С 2 
10. 2х 2-4 15x 512 15 = 18 ч 31 x 23 10 


Check papers carefully to determine kinds of errors made, Return them to 


pupils so they may find and correct errors. Plan for further specialized 
review or reteaching as needed. 249 


Mixed Problems 


1. 


10. 


Have pupils who had errors explain their solutions to the problems. This will 
enable you to determine if language 


Mary is trying to save an average of $2.75 per month. 
Sometimes she saves more and sometimes less. For the first 
5 mo. of the year she saved these amounts: $2.75, $3.00, 
$2.25, $2.10, $2.95. How much should she save the sixth 
month to keep an average of $2.75 рег month? 55 4; 


» When driving on a new highway Miss Young timed herself 


and found that she went 29.4 mi. in 3 hr. At this rate, how 
far would she go in 1 hr.? 39.9 mi. 


. A candy bar weighing i lb. sells for 5¢. How much does 


1 lb. of these candy bars cost? 40¢ 


- The tank on Mr. Hatfield's саг holds 16 gal. of gasoline. 


On the average, his car uses 1 gal. of gasoline to go 17.5 mi. 
How many miles can he expect to drive his car on a full 
tank of gasoline? 280 


Last year Mr. Way picked only 30 bu. of apples in his 
orchard. This year he picked 195 bu. of apples. This year's 
crop is how many times as large as last year’s? This year’s 
crop is what per cent of last year’s? 650% 51 


7] 


Find the сові of ẹ Ib. of meat at 508 а pound.sse 
Sally’s school year lasted 185 days. What part of the whole 


year (365 da.) was the school year? =What per cent of the 
year, to the nearest whole per cent, is this? 515 


Bill went on a hike of 3} mi. He walked that distance in 
70 min. How long did it take him, on the average, to walk 
1 mi.? 20 min. 


From Hudson to Mayfield is 72 mi. and from Hudson to 
Lakeside is 378 mi. Lakeside is how many times as far from 
Hudson as Mayfield? 51 


Susan addressed 500 envelopes for her father to use for ad- 
vertising material. She found that she could average 5 
envelopes in 2 min. About how many hours and minutes 
did she spend addressing envelopes? 3 hr. 20 nin, 


250 °п, cause difficulty. Set up individual remedial programs as needed. 


; Problem situations, computations, and E 


ЭГЛЛТТЛЭЛТ ЭГ БЕРЕНЕ 
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76 ae tH 


Temperatures from 7 AM to 8 PM 


Line Graphs 


1. The picture above, which is called a line graph, shows the 
temperature for each hour of the day from 7 A.M. to 8 P.M. 
The numbers at the bottom of the graph show hours of the 
day; these numbers are called the horizontal scale. The 
numbers at the left side of the graph show degrees of tem- 


perature; these numbers are called the vertical scale. Be sure all 
pupils locate these scales. 


2. When you draw a line graph, you first locate each of the 
heavy dots, like those shown on the graph, and then con- 
nect these dots with segments. Each dot represents two 
things; for example, the first heavy dot in the lower left 
corner of the graph above shows that the temperature was 
68? at 7 A.M.; this heavy dot shows 68? because it is on the 
horizontal line representing 68^; this dot also shows 7 A.M. 
because the dot is also on the vertical line marked 7. The 
second heavy dot shows that the temperature was 69° at 
8 A.M. What two things are shown by the 3rd dot? the? ^^ 
Ath dot? the 5th dot? by each of the other dots? See Guide. 


0 a. m. [ a.m. 


3. At what time during the day was the temperature the high- 
? ? 

өв, the oye Ё M From 11 to 12 
4. During what hour did the temperature rise most rapidly?” 

During what hour did it fall most rapidly?rrom 6 to 7 
5. Can you tell from the graph what the temperature was at 
9:30 A.M.? at 12:30P.M.? at 4 :30 P.M.? at 7:90 P.M.?67 
70° 15” 1 


5 


tole 


Emphasize that each point on graph represents two values. Do ex. 1-5 with 


pupils and check to see that all are able to locate information 251 


correctly. 


Give practice in drawing line graphs. Point out to pupils the t ways 
of presenting data: tables, ex. 1-2; paragraph form, ex. 5 6; gl 


Making Line Graphs 


Draw line graphs showing the facts in each problem: See Guide. 


1. When Paul's science class was studying weather, he made 
this record of the temperature during one day: 


Hour | 7 ои а О 4| 5| 6 
Degrees | 57 | 58 | 59 | 59 | 60 | 63 | 67 | 68 | 68 | 65 | 63 | б 


2. One day the United States Weather Bureau reported these 
temperatures for a certain city: 


Bo T4519] ГЭМ О И КОЗ 4| 5| 6 


Degrees | 60 | 62 | 65 | 68 | 70 | 72 | 73 | 74 | 75 | 72 | 70 | 68. 


3. During a recent year the average monthly temperature in 
one of our large cities was as follows: 
Jan. 31° Apr. 45° July 76° Oct 55° 
Feb. 34° May 61° Aug. 75° Nov. 45° 
Mar. 40° June 74° Sept. 60° Dec. 33° 


4. Ask your teacher to give you the figures showing the daily 
attendance of your class last month. Then draw a line graph 
to show the daily attendance. 


5. During a recent year Farmington had the following number 
of cloudy days per month: January, 26; February, 16; March, 
16; April, 19; May, 9; June, 8; July, 2; August, 8; Sep- 
tember, 18: October, 16; November, 18; December, 18. 


The population of Buck Hills for 5-year periods was as fol- 
lows: 1920, 2800; 1925, 2900; 1930, 3000; 1935, 3200; 1940, 
3300; 1945, 3500; 1950, 3700; 1955, 3900; 1960, 4200. 


> Let each space on the vertical scale stand for 100; let the num- 
bers start with 20 (which represents 2000) and end with 45. The 
horizontal scale will show the years 1920, 1925, and so on; allow 
2 or 3 spaces for each 5-year period. 


e 


7. Find some line graphs in newspapers or magazines and 
bring them to class. Tell what each graph is trying to show. 
See if you can read each graph. Use these to increase skill in 
reading line graphs. 
Have pupils draw some of these graphs under your direction to be sure all 


252 construct them correctly. Ask questions about graphs for ex. 1-2, similar 
to those on page 251 (ex. 2-5). 


practice in reading line graphs representing statistics 


es 253-254), 


A Good Record and a Poor One 


scuss graph with pupils. Have them note title, scales used, and so on. 
This graph shows for the United States the number of deaths 
caused by diphtheria and by automobile accidents. 


n have them do ex. 1-5. Some pupils may need help for ex. 5. 


а а а а а № № № № № 


Deaths рег 100,000 Population 


Study the graph and answer these questions: 


1: 


Has the number of deaths from diphtheria been increasing 

or decreasing? In what year was the rate highest? lowest? 1955 
Decreasing 92 

Out of each 100,000 population, how many deaths from 

diphtheria were there in 1915?15in 1923?121п 1937? 2in 1941? 


- 


Out of each 100,000 population, how many deaths from 


automobiles were there in 1915? 6 1935? 1947?231955? 23 
About 29 
In what year was there the greatest number of deaths due 


to automobile accidents? "һу were there so many fewer 


2 М » Because of less driving 
deaths from automobile accidents in 19487 irme эй БАЙ оп пу. 


In 1958 the population of the United States was 160,000,000. 
That year automobile accidents caused about 24 deaths out 
of every 100,000 people. How many deaths were there in 
1953 due to automobile accidents? 38, 400 


Point out that vertical scale represents number of deaths out of each 
100,000 population and not total number of deaths in whole United States. 
Have students check statistics for years not shown after 1958 and 253 
bring graphs up to date. 


In connection with this graph, point out again that only approxim:! ions 
of exact values can be determined from graphs. 


The Growth of American Motoring 


Millions of Cars 
алея 


8 


- 
oa 


10 


0 
1920 1925 1930 1935 1940 1945 1950 1955 1960 
Number of Passenger Cars in Use 


- On the vertical scale of this graph, what does 1 space repre- 


sent? On the horizontal scale, what does 1 space represent?! 77 
1 million cars 


ч үз. 78007809 yup 


in MS: in jdm in 19550 i in 1960761, 700, 000 
0 
S IDEEEN W what years 4 d the the umber of cars decrease? d How 


do you account for these Чесгеавев 2) (1) 1929-1933, (2) because 
of depression; (1) 1941-1944, (2) because of war. 


Note that answers can be given to nearest million cars. You should also 
254 accept answers given to tenths of a million (7.2 million or 1,200,000) 1Ё 
they appear to be correct, 


h construction of circle graphs when parts of à circle are used 
ind drawing 


Circle Graphs 


represent per cents (pages 255-256). First revii 


s with protractor. 


1. Problem In the schools of Newtown, 
55% of all the pupils are in the Ele- 
mentary School, 25% are in the Jun- 
ior High School, and 20% are in the 
Senior High School. This statement 
shows that the school enrollment is 
divided into 3 parts, one part repre- 
senting the Elementary School, one 
part the Junior High School, and one 
the Senior High School. These 3 parts make up the whole 
school enrollment, or 100%, of the enrollment. 


Explanation When you wish to show how all the parts of any- 
thing are related to the whole of it, you often use a сїгсїе graph, 
as shown above. A circle graph is also called a pie graph because 
it looks like a pie cut into pieces. The above circle graph is drawn 
as follows: 


1. The whole cirele, which equals 360°, represents the whole 
school enrollment. The enrollment in the Elementary School is 
shown by drawing a part equal to 55% of the circle. Since 55% 
of 360° = 198°, draw an angle of 198° with a protractor. This 
angle has its vertex at the center of the circle, as shown at a. 

2. The Junior High School has 25% of the total enrollment. 25% 
of 360° = 90°. Draw angle b equal to 90°, as shown in the figure. 
Angle b is drawn next to angle a. 

3. The Senior High School has 20% of the total enrollment. 20% of 
360° = 72°. You do not have to draw this angle because the rest 
of the circle must represent the Senior High School. But to be sure 
the work is right, measure angle с to see if it equals 72°. This is 
a check on your work. 


Junior 
High 
School 
25% 


2. The town of Bedford has an Elementary School, a Junior, ‚|, 
High School, and a Senior High School. In this town 60% |... 
of all the pupils are in the Elementary School, 25%/ аге in 
the Junior High School, and the rest are in the Senior High 
Sehool. What per cent are in the Senior High School? Draw 
a circle graph showing these facts. se Guide. 15% (54 ) 

Follow development as given іп ex. 1 and have pupils draw the graph. 

Emphasize that circle graph shows the whole (100%), and relation of each 

part to all other parts and to the whole. 255 


Emphasize importance of measuring and drawing angles accurately. Extend 
work by having pupils make comparisons of parts with parts and with whole, 


Circle Graphs 


Draw circle graphs showing the facts in each exercise: soo gu 


1. The Liberty Junior High School had a contest selling tickets 
for the school play. The 7th grade sold 35% of the tickets, (126) 


the 8th grade sold 25%, and the 9th grade sold 40%. (1449) 
(108: 19, (90^) 0°) 
2. Mr. Lee spent 8 Yo of his income for food; 2592 for rent; 


15%, for clothing; 25%, for other expenses; 5% for savings. 
х 


3. In melistring noise in 4 large city, it was found‘ that 45% (162°) 
of the noise came from busses and street сай 08800) from 
trucks, 20% from cars and taxis, and 5% from airplanes. 


4. During a recent year a survey of America’s Фотев showed 
(72°) that 20%\ of the buildings were in poor condition, 45% in 
fair condition, and 35% іп good condition. 


à 

5. In Fairfield last year the ‘accidents that happened to eighth — . 
grade pupils were grouped as follows: 29050 al а6494611(87 104^ 
occurred in school, buildings, 15% 6teurred on the school 
grounds, 7% ó&&utred''of^the way to and from school, 18% (64, 8", 
occurred at home, 81% occurred in other places. or 65°) 


> When you find 29% of 36d?! ybu gèt НИ; round off 104.4? 
to the nearest whole degree, which gives 104°, Then draw an an- 
gle of 104°. When you find 18% of 360°, you get 64.8°, which 
rounds off to 65°. 


6. In one large city and its surrounding area people go to their 
work in the following ways: 82% go in private automobiles; (295°) 
8% go in a bus or streeteat}-5% угай 530), do their work 
at home; and 2% use other means of transportation. (70°) 


Z Маке М! circle graphs showing how the population of the 
United States has gradually moved from the country to the | 
cities. In the first graph show that in 1790, 9507"ot-the ?*? ' 


© 


people lived in the country and 5%yin' the city. In the other 
3 graphs show these facts: in 1840, 90% lived in the coun- 


б 


try and 109048 the city; in 1890, 6500-1602) the country 


(126° » . . . . 
р and 357 in the city; in 1940, 45% lived in the country and 
(198 "55% lived in the city. (162°) 
Do ex. 1 with class. Ask them how they could check their work (sum should 


be 360°). Have them complete ex. 2-4. Ex. 5 Should be discussed with class. 
256 Ex. 6-7 may be done independently. 


sent last set of improvement tests in addition, 


Improving by Practice 


Addition Test 6a. Time: 4i min. 
1. 921 449 518 167 743 890 
497 805 845 952 680 521 
604 496 465 810 805 996 
588 703 359 517 158 332 
320 696 152 305 760 208 
537 476 670 381 744 137 
699 939 337 320 646 884 
122 148 287 227 528 910 
212 342 302 488 956 486 © 
4500 5054 3935 "4167 76020 5364 
Addition Test 6b. Time: 4} min. 
2. 177 702 649 620 892 654 
466 973 722 273 762 875 
556 369 408 946 154 185 
808 101 344 514 552 378 
795 320 347 643 395 849 
438 168 130 803 131 449 
952 649 815 950 760 589 
265 905 424 986 886 721 
709 237 102 706 871 923 © 
5465 1124 73941 76441 5103 5623 
Addition Test 6c. Time: 47 min. 
3. 191 167 674 817 593 839 
304 552 880 456 726 383 
712 462 105 475 985 684 
270 334 965 697 750 426 
935 908 973 720 496 935 
660 992 841 307 407 453 
121 284 900 864 513 270 
143 258 256 331 135 846 
mu cu VEO NO 
4157 2924 6431 5244 4896 4977 


To the Teacher, |f individual pupils get low scores on Improvement Tests, such 
pupils may be assigned extra practice given on pages 325-328. 

Urge pupils to work quickly but carefully in completing these tests, Since 
this is last set, note improvements and/or weaknesses on progress cards. 
Some pupils may still need help with facts or with adding by endings. 257 


Decimal Review 


Copy in columns and add or subtract: 
1. 2.107 + 9.025 + 1.667 12. 799 4829.2 — 3180.8 1648.4 
2. $4.95 + $.81 + $1.89 + $.17 $7.82 $7000 — $48.77 $6951.23 


Multiply. Check by going over the work: 


3. 437 15 6.28 .003 39.8 17.32 
29 .03 94 03 04 [128 
12,673 .45 59.032 «00009 40592 2. 00 


In ex. 4 and 5, divide until there is no remainder. In ex. 6 and 7, find 


quotients to the nearest tenth: 
.028 11:9 .053 114 


4. 8).224 TETT 12).686 — .28)31.92 22)226.6. 
5. 87474 8778 1? 097504" Sz 32)78& ^ 
4 9233 2I 19)428 '— 30274 в37857.8 
7. 371.73 JA25 6771597 5908162 304425 


8. Arrange these decimals in order of size, beginning with the 
largest: .31, .07, 2.15, 4.10, .48, .99, .01,4-10, 2.15, .99, 

248:1.31, «07, .01 

9. Since 25 х 68 = 1700, tell the answer for 2.5 х 68;. for 

2.5 X 6,8; for .25 x .68; for 025 x .68. .017 i 


10. Find, to the nearest hundredth of an inch, the average 
monthly rainfall in Old Harbor for a recent year when the 
following amounts of rain were recorded: Jan., 2.27 in.; 
Feb., 2.14 in.; Mar., 2.94 in.; Apr., 3.50 in.; May, 1.83 in.; 
June, 4.24 in.; July, 5.78 in.; Aug., 4.77 in.; Sept., 5.08 in.; 
Oct., 4.31 in.; Nov., 2.70 in.; Dec., 2.06 in. 3.46 


11. The same year the total rainfall in Lincoln was 14.09 in. 
How many more inches fell in Old Harbor that year than in 
Lincoln? See ex. 10. 27.48 


12. The average monthly rainfall in Johnstown last year was 
2.53 in. Find the total rainfall for the year. 30.36 in. 
Check papers carefully and analyze errors, If many pupils seem weak in 
particular area, reteaching of topic may be necessary, Have volunteers 
explain their work at board and hold class discussion of examples which 

seemed to give difficulty. 


ich. construction of circle graphs where parts of a circle аге 


(sent numbers, instead of per nts (pages 259-260). 


Another Kind of Circle Graph 


1. Problem There are 36 pupils in the 
seventh grade. On an arithmetic 
test, 6 pupils got a mark of A, 15 
pupils got B, 12 got C, and 3 got D. 
Draw a circle graph showing how the 
class marks were divided. 
Explanation In this problem numbers 
instead of per cents are used to tell 
how many pupils got each mark. In 
cases like this, the graph is drawn as follows: 


Mark of B 
15 pupils 


12 pupils 


1. Add the numbers showing how many got each mark. Does 
the total equal 36 pupils? Stress that whole circle represents 36. 
2. Find what part of the whole class received a mark of A. Since 
there were 6 who received A, 2%, or 4, of the class got A. Since 
the whole class is represented by a circle of 360°, 4 of the class is 
represented by 4 of 360°, or 60°. Draw angle a equal to 60°, to 
represent the number of pupils that got a mark of A, as shown 
above in the figure. 

3. Similarly, 25, or үз, of the class got B on the test. Since 3 of 
360° is 150°, draw angle b equal to 150° to show the number that 
got B on the test. 

4. What part of the class got a mark of C on the test?: How many 
degrees were used in angle c to represent the number of pupils 
that got C? 120° 

5. What does the rest of the circle represent?;-How many degrees 
should there be in this part?°°While it is not necessary to draw 
angle d, you should measure this angle with a protractor to see 
if it equals ү» of 360°, which is 30°. An additional check upon 
the accuracy of the work can be made as follows: Angles a, b, c 
together equal 60° + 150^ + 120°, or 330°. Therefore angle d 
should equal 360° — 330°, or 80. 16, 


In John’s class there are. 82 pupils./ On a spelling test 8 
pupils got A, 12 pupils got B, 10 pupils got C, and 2 pupils (225°) 
got D. Make a circle graph showing the class marks. see Guide. 


(902) (144 ) (108 ^) 
3. On an arithmetie test 10 pupils got A, 16 got B, 12 got C, 
2 got D. Make a eirele graph using these faets. see Guide. 


Through questions, lead pupils to 


2 


. 


Follow explanation as given in ex. 1. 
discover what part of class received A, B, and so on, and how many degrees 
represent each part. Note in ex. 3 that the total number of pupils 259 
is not given but must be found. 


Emphasize importance of correct computations. Have pupils check 5 
of degrees before drawing each graph. 


Making Circle Graphs 


Draw circle graphs showing the facts in each exercise: See Guide. 


1. Peter earned $60 in July and early August. Then he went 
to camp. He used the $60 as follows: camp expenses, $36; (2167) 
railroad fare, $8; clothes, $9; saved, $7.(42°) 


2. In a seventh grade there are 40 pupils. Last fall when 
these pupils entered the seventh grade their ages were as 
follows: 4 pupils ёе 11 yr. old; 25 püpils were 12 yr. old; 
8 pupils were 13 yr. old; 3 pupils were 14 yr. old. 


3. Last year the High School Athletie Association raised $400, 
which was used as follows: football, $100; Baseball, $150; (135% 
basketball, $80; track, $70.(63°) 


(12* 
4. Mr. Brown and his family spent $270 last year for medical 
expenses. The money was used in the following ways: doc- 
tor, $150; dentist, $90; medicines, $30. (40°) 


5. The pupils of the Bay View School made $240 by giving a 
оде: They decided to divide the money as follows: 
$80 to the music club; $60 to the athletic club; $50 00 the 

dramatie elub, and $50 for motion picture films. 


6. When money is limited, the best food values can be ob- 
tained if each dollar spent for food is divided as follows: 
milk and cheese, 256: vegetables and fruits, 06: breads and 


cereals) 156: fats and sweets? 56: meat, fish, and eggs, 25¢.(90°) 


7. Mr. Smith keeps a clothing store. Out of every dollar that 
he receives in sales, he says that 60¢ goes to pay the cost 
of the clothing, 85648 used to pay expenses, and 5¢ 48 ргойс. 


8. At the election of class officers, 120 votes were cast for class 
president. Fred got 72 25065, Tom got 28? Bert got 20.(60^ 
There were also 120 votes cast for class secretary. Amy got 


64 votes, Mary got 32°4nd Judy got 2472 (Make 2 graphs) 


9. Of the 840 pupils in the Harris Junior High School, 350 are 
in the seventh grade, 280 are in the eighth grade, and 210(90^ 
are in the ninth grade. 
Have pupils check own graphs (or partner’s) by reading information on it to 
see if it is the same as that given in problem. Ask pupils to bring to class 
2601 interpret circle graphs found in newspapers, 


Present review of bar, line, and circle graphs. Note that in ex. 3 and 
6 the number of degrees is given to tenths of a degree, so that sums 


qual 360°, Review of Graphs 


1. In a recent year 12,800 pedestri- 
ans were killed by automobiles. 
This graph shows what the pedes- 
trians were doing when the ac- 
cidents occurred. What act cau 
the largest number of Ha? it 


next largest number?crossing at 
street corners 


2. Using the per cents given in the 179 
graph, find the number of deaths 


due to each cause. See ex. 1. 1152 
> answers on graph in ex. 1. 


3. Check the graph to see whether it is drawn correctly. - Find 
how many degrees are needed to represent 29% ;Жо represent 
each of the other per cents., Then measure each angle in the 


E А ----034, 82.8: 14%, 50.4% 
graph to see if it is the right size. 3% : 138, 90 : Р 
11%, 39.6°; 9%, 32.45; 14%, 50.4 


4. Make а bar graph to compare the number of calories in 
different kinds of meat. The number of calories in a 4-ounce 
serving of each is: pork, 402; beef, 369; lamb, 367; chicken, 
269; veal, 186; fish, 177. See Guide. 

5. Make a line graph to show the change in the size of United 
States farms if the average acreage per farm 18: See Guide. 


Year 1870 1880 1890 1900 1910 1920 1930 1940 1950 
Acres 1539 ТЗ АС 13871148 157 174 - 215 


Crossing in 


Ock 
€ \мсе!апеосиз/ с 


PA 
& 
5) 


6. Make a circle graph to show the, | cational background of |... 
World War II draftees: 1% ере men, 30% were ын 
high school graduates, 28% were high school nongraduates, see 
31% had gone to elementary school or had had no schooling, Guide. 

(1 


7. One year there were about, 60,000 forest fires. The causes 
of these fires were: 15,000 were set, by incendiaries; 14,000 (84 ) 
were caused by smokers; 12,000 Were caused „ру, railroad 
sparks; 10,000 were caused by campers; 9000 were due to 
other causes. Make a circle graph showing these facts. See Guide. 


8. Make up hourly temperatures for a day, from 7 A.M. to 7 
Р.М. and draw a line graph showing the changes. 

Have pupils do this work independently. When checking, note if choosing 

scales, finding fractional parts, determining number of degrees, con- 

structions, and so on, cause difficulty. Plan for reteaching and 261 


remedial work as needed. 


Percentage Problems 


1. Joe had $22.50 in his savings bank ac- 
count at the beginning of this year. 
Now he has 180% of that amount. 
How much has Joe in the bank now? .. 
By what per cent have Joe's savings 
been inereased? 807 


2. Betty's father can buy her a new piano at a discount of 
10% because he works in a music store. If the piano Betty 
dies is priced at $750, how much is the discount? * 


(54 
3. On a problem test in Жый: 15% of dee pupils F 
mark of "excellent," 35%“had a mark of “good,” 407 70 id 


a mark of “fair,” din p rest were marked "poor." What 
per cent of the pupils were marked “роог”?, Make a circle 
graph showing these facts. See Guide. "ios (36°) 


4. In ex. 3, there were 40 pupils who tried the test. Find the 
number of pupils in each group. 6, excellent; 14, good; 16, N 


5. William has $100. Tell how much he will have if he increases 


it 40%; if he decreases it 4070) if he has 240% as much. 5240 
$140 


6. Mr. Johnson’s commission {т selling a house was $962.50. 
The house was sold for $17,500. What per cent was he paid 
for selling the house?5; 7 


7. Jack has earned $18.60 toward a bicycle that costs $49.60. 
What per cent of the money has he earned? 371; 


8. In the last 10 yr., the population of Newcastle has grown 


from 9260 to 10,649. The present population is what per 
cent of the population 10 yr. ago? 1157 


9. What is the per cent of increase in the population of New- 
castle in the last 10 yr.? See ex. 8.15; 


10. Mr. Mills bought some radios to sell in his store. He paid 
$15.50 for each one. He figured his expenses were $6.50 per 
$3.00 radio. He sold each one for $25.00. How much profit was he 
getting?/ What per cent of the selling price was his profit? ! 
After correcting papers and noting kinds of errors, return papers to рир! 15-90 
conduct class discussion of solutions to problems, Let volunteers explain work 


262 at board, If some pupils still show lack of understanding, group them for 
remedial activities, 


A Problem Test 


The price of an ice cream cone was raised from 56 to 7¢. 
What was the per cent of increase? 40 


In Bayridge it costs 4¢ per kw-hr for electricity. How much 
does it cost to burn one 100-watt lamp and two 75-watt 
lamps every evening in the week from 5:30 to 10:30?35¢ 


If an automobile is traveling at a speed of 50 mi. per hour, 
how many feet does it go per minute? per second? 133 
440 


400 
Mrs. Brown's electric meter read 1396 kw-hr on April 1 and 
1442 kw-hr on May 1. At 436 per kw-hr, find Mrs. Brown’s 
electric bill for Aprils2.07 


180 144°) 
Peggy has $75 in savings bonds, $60 in the school savings 
bank, and $15 in a coin bank. Make a circle graph to show 
what part of НӨР savings is in each group.see Guide. 


Last week Bill’s allowance was $2.50. He spent 25¢ for a 
battery, 40¢ for school supplies, 10¢ for ice cream, 25¢ for the 
movies, and he saved 35¢. He spent the rest for 5 lunches at 
school. Find the average amount he paid per lunch. s. 2: 


Mary’s mother made Mary a new dress. She needed 8 but- 
tons for the waist and skirt and 2 buttons for each sleeve. 
Find the cost of these buttons at 3 buttons for 25651.00 


Mr. Wood’s speedometer went from 3892.8 mi. to 4171.2 mi. 
on a trip where he used 16 gal. of gasoline. Find the aver- 
age number of miles he drove per gallon of gasoline. 17.4 


Last year the school enrollment in Jamestown was 22,825. 
Now the enrollment has increased 4%. How many more 
pupils are enrolled in Jamestown now? 913 


In a recent month a dealer sold 528 automobiles and 176 
of them were trucks. What per cent were trucks? 334 7 


Have pupils record scores on graphs. 

Rx mU EUR aai Lie bf 

: 0-5 6-7 8-9 10 : 

: SCORE You need help Fair Good Excellent : 

S eensasnssast ногадгай нусалаайаанахагйдавчинавүранихалаилилойлөн TET БЭ 
Pupils should compare scores with previous ones to see if they still 


need help. Have pupils explain their solutions so you may determine 


causes of errors and need for review or reteaching of special 263 


topic. 


Present diagnostic test of skills taught thus far with practice-| 


How Much үд You Learned? reference 


If you miss more than one example in a row, turn to the Practice 
Pages for that row. 


Practice 
Add and check the work: Pages 
1. 6% 31 12 53 54, 55 
5} 3% E 21 e 
2 21 : 2 
14$ 92 12:5 1652 
Subtract and check the work: 
2, 8 6% 45 53 58-61 
2 2% ч ыг 
33 43 216 18 
3. 75 6.14 .013 2.174 91 
25 5.87 005 975 
.50 21 . 008 1, 199 
Multiply and check the work: 
4. 41 х 15673 $x 1211 use: 63-67 
5. 21 х 226 2x 5532 Idx $18 63-67 
6 9 x .04.36 .12 x 3.5 . 420 -08 x .12.0096 96-100 


Divide. Give quotients to the nearest hundredth: 


25 Л 
7. 2.4)5.688 — 48)588 25)73.5  43)50.5. OH 


4 05 
8. .7).644 .9).028 5.9)4.36 .019).286 111-113 


Find the answers to the nearest cent: 

9. 15% of $3635.00 25% of $357 3719, of $48 510 128-136 
10. 63% of $9456 11135% of $6033; 400% of $55 5220 142-146 
11. 2% of $7.75s.16 41% of $257 121% of $1551.88 138 


Emphasize importance of checking all work. Results should be noted 
on progress cards and compared with previous ones, Through con- 
264 ferences with pupils determine need for reteaching or review. Clear 


up difficulties before assigning remedial work. 


e Guide for specific aims of Chapter 9. 


Chapter 
pum 


What Banks Do for Us 
Acquaint pupils with services offered by commercial banks. 
1. A bank provides its depositors with a safe place to keep 
their money and renders many other valuable services. If 
a depositor has a checking aecount at a bank, the money 
deposited in such an account may be paid out by means 
of checks. A bank also cashes the checks its depositors re- 
ceive from other individuals. Money that is to be saved 
may be deposited in a savings account. The bank pays 
money, called interest, to a depositor for the use of the 
money in his savings account. Many people rent a safe 
deposit box at a bank in order to have a safe place to keep 
their valuable papers. 


2. The services that a bank renders its depositors and the in- 
terest it pays on its savings accounts all cost the bank money. 
To earn money banks lend, at interest, a large part of the 
money deposited in them. 


3. A bank does not pay interest on the money deposited in a 
checking account. Why not? 


Conduct oral discussion of services of commercial banks, uSing ex. 1-3 
to initiate discussion. Be sure pupils understand meanings of any new 


words or terms. 
265 


Teach procedure for opening a checking account and making out d t slips, 


Opening a Checking Account 


1. Mr. Baker decided to open a checking account with the 
Lincoln National Bank of Detroit. He was required to give 
references and to leave a copy of his signature. Each time 
that Mr. Baker makes a deposit in his checking account he 
fills out a deposit slip like the 
one at the right. On this slip he 
tells how much of the money is 
in coin, how much is in bills, and 
how much is in checks. Each 
check is listed separately. If a 
check is drawn on a bank in 
Detroit, Mr. Baker gives the 
amount of the check and the 
name of the bank, as “Central 
Bank"; if a check is drawn on a 
bank in another city, he writes 
the amount of the check and the 
name of the city, as “Chicago.” | 


DEPOSITED IN THE 
LINCOLN NATIONAL BANK 


CHECKS 


Gandia hanki l 


Make some deposit slips similar to the one above. Then fill out slips 
for the deposits below. Date the slip and find the total amount of 
each deposit: 


2. Henry L. Jones of Chicago deposits: coin, $15.75; bills, 
$214; check on New York bank, $56.39; check on Boston 
bank, $47.32; check on Flint bank, $115.87. Total: $449.33 


3. James A. Smith of Seattle deposits: coin, $17.50; bills, $179; 
check on City Bank, $72.85; check on Chicago bank, $42.79; 
check on Cleveland bank, $326.48, Total: $638.62 


4. Frank P. Martin of Omaha deposits: bills, $68; check on 
Denver bank, $89.26; check on Baltimore bank, $37.18; 
check on Springfield bank, $172.57; check on First National 
Bank, $346.94; check on Atlanta bank, $29.642otal: $743.59 


5. Mary 4. Adams of St. Louis deposits: сош, $5.65; bills, 
$45; check on San Francisco bank, $98.75.Total: $149.40 


Have pupils study deposit slip shown and then discuss ex, 1. Be sure 
pupils understand all entries, Try to have deposit slips available for 
266 upils to use for ex. 2-5. It would be well to do ex. 2 with class to 


be sure all make entries correctly. 


Writing a Check 


When Mr. Baker opened his checking account with the Lincoln 
National Bank, he received a checkbook which contains blank 
checks like the one below. Mr. Baker owed Mr. Grant $68.37 
for salary, which he paid by writing this check and giving it 
to Mr. Grant: Try to have checkbook on hand so pupils may see actual 


s and stubs. 
STUB CHECK 


No. 2 ; 3 

bris “ҮЭ Detroit. ay- 19 7r — Ng. 5. 

ro ued Е LINCOLN NATIONAL BANK?" | 
_ eee placement ; 
Bal. forward | 3/6|23 | eda 2r red. qant ——— 48055 
Deposited | /22|4f ; ТОТ Ex p 


зец " 1 ixplain use. 
Total | 434 |71: расо ВЕ and ВА ваа 

This check || 80137: 
Ёл aan 


To the left of the dotted line is the stub of the check, which 
remains in the checkbook; to the right of the dotted line is the 
check Mr. Baker gave to Mr. Grant. 
1. Why does Mr. Baker give a check rather than cash? It serves as : 
receipt since the bank returns, it marked Раја to Mr. Baker at the end ob the month. 
2. Why is the amount written both in words and in figures? , 


Then the check cannot be altered easily. 
3. Why should no space be left between the sign $ and 68355, 
or before the amount written in words? To prevent совага and 
e insertion of a figure following the sign. 
4. Why is the amount written 86823 77 of $68.37? . 
A decimal point is easily erased to alter the check. 
5. Would you accept a check from a stranger in payment for 
his purchases? No, because the check might not be good. 


6. You may take a check you have written to your bank to 
be certified. When a bank stamps “Certified” across а 
check, the bank guarantees that the depositor has the money 
in his account and that the check will be paid. The bank 
immediately deducts the amount of the certified check from 
the depositor’s account. Why? Under what circumstances 
would you need to have a check certified? see Guide. 


Bal. forward | 37038 


7. Write 5 checks, using different amounts and names. 


Have pupils study illustrated check. Explain and discuss purpose of each 
blank on both check and stub, and correct way of writing amounts (see 


Guide). Then do ex. 1-6 orally. Also point out that checks should 267 


never be written with pencil. 


If possible, have canceled checks available so that pupils may see how 
and where to endorse a check. Have them also note date stamped on each 

а and explain that this is date on which ban} 
Endorsing a Check honored each check. 


1. After Mr. Grant has received the check from Mr. Baker, 
he can present it at Lincoln National Bank for payment or 
deposit it in his account at his own bank. He must first 
endorse the check by writing his 
name across the back of the left Zz 
end of the check. This is called an Fred Prank 
endorsement in blank. By en- 
dorsing the check, Mr. Grant shows 
that he received the money. If Mr. Grant mails the check 

` to his bank, he writes “For deposit" before writing his name; 
then the check cannot be used for any other purpose. 


2. Instead of depositing the check in the bank, Mr. Grant 
might ask Mr. Jones to cash the check for him, or to accept 
it in payment of a bill. If Mr. 
Jones is willing to do this, then 
Mr. Grant endorses the check in 
full, making it payable only to Mr. 
Jones or to his order, as shown at 
the right. 


3. The check finally goes back to the Lincoln National Bank, 
where $68.37 is deducted from Mr. Baker’s account and the 
check is stamped “Paid.” At intervals Mr. Baker receives 
from his bank all of his canceled checks together with a 
statement showing his bank balance. If possible, let pupils 


К examine real bank statement. 
4, Explain why a canceled check serves as a receipt for money 


that has been paid.see Guide. 


5. Should a check be endorsed as soon as it is received? Give 


reasons for your answer. Why is an endorsement in full 
safer than an endorsement in blank? see Guide. 


6. Mr. Baker wished to withdraw $50.00 from his account for 
his own use. He wrote a check to “Cash” and presented it 
at his bank. Did he have to endorse this check? see Guide. 


7. James H. Lee wrote a check to Henry Porter for $72.25. 
Write this check and endorse it in full payable to J. B. Fox. 


Discuss ex. 1-7 with class, Be sure pupils understand types of endorse- 
ment in ex. 1-2. In ex. 3 make clear that bank balance is the difference 
268 between deposits and withdrawals. 


ach how to fill out check stub and to balance the account. 


Filling Out Check Stubs 


1. Every time Mr. Baker writes a check he fills out the stub 
of the check so that he knows where the money has gone 
and also what his balance is at the bank. After he sent 
Mr. Grant a check for $68.37, the 
stub, which is shown at the Haut | rz 
remained in his checkbook. The | eX guae — 

For Сабад d 


| 
first item on the stub, labeled “Bal- | гат aa 
316 | 23 | 


Baker had $316.23 in his account "i 
after writing check No. 4. Since | тесек | 6f 37 
writing that check he deposited | ва toward | 370 |34 | 
$122.48, making a total balance of E MW EC 
$438.71 before writing check No. 5 to Mr. Grant. The last 
item on the stub shows that Mr. Baker had $370.34 left in 
his account after writing the check to Mr. Grant. This 
balance of $370.34 is carried forward to the stub of the 
next check. If Mr. Baker writes a check that is larger than 
his balance, he overdraws his account; when such a check 
reaches the bank upon which it is drawn, that bank may 
refuse to pay it. 
2. When should the stub of a check be filled out? when the check is 
4: fly ЗЕЕ (OF Ar. BARGE {2° Keep a еа of his 
bank balance on the stubs of his checks? so that he will know how 
A wb should’ checks. Ба” numbered? see Guide. 


5. On May 9, Mr. Baker wrote check No. 6 to Carl A. Miller 
for $69.58 in payment for house repairs. Since writing check 
No. 5 he had made a deposit of $37.81 in his account. Fill 
out the stub of this check. What was Mr. Baker's balance 
to be carried forward to the next stub? $338.51 


6. On May 10, Mr. Baker wrote his next check to George 
White for $96.75 in payment for furniture. He had made 
no additional deposits in his account. Write the stub for 
this check and find the balance in Mr. Baker's account at 
the end of the day. $241.82 


Discuss ex, 1 thoroughly with class. 
g of overdrawn is clear. Do ex. 2-4 orally also. 


зас in ex. 5-6. 269 


» * P Bal. forward 
ance forward,” shows that Mr. | eposie | 722: | 58 
| 
| 


Be sure purposes of each blank are 


understood and meanin 
Give pupils more practice like tt 


Review Problems 


1. Jim read about the danger of glaring automobile headlights. 
He learned that a driver may be blinded by the glare of an- 
other car’s lights for 3 sec. How many feet will a car go 
during that 3 sec. of blindness if the car is traveling at a 
speed of 40 mi. an hour? pat a speed of 60 mi. an hour? 264 


2. When Mr. Westbrook left on a business trip of 756 mi., he 
had 14 gal. of gasoline in the tank of his car. On the trip 
he bought 35 gal. and had 4 gal. left in the tank when he 
returned. Find the average number of miles Mr. Westbrook 
drove per gallon of gasoline. 16.8 


3. Mr. Barker’s weekly salary was increased from $80 to $92. 
Find the per cent of increase in his salary. 15% 


4. Mr. Roy must make a trip of 210 mi. He usually averages 
35 mi. an hour in his car. If he allows 45 min. to stop for 
lunch, at what time should he leave home in order to finish 
the trip by 4 P.M.? 9:15 АМ. 


5. Ann bought some meat weighing 51 lb. at $.48 a pound. 
Her change from $5 was 2 one-dollar bills, 1 quarter, 2 
nickels, and 3 pennies. Did she receive the correct change? ны 0 
sno E 
6. Miss Best bought 10 gal. of gasoline at 25.94 per gallon, 
5 gal. at 26.66 per gallon, and 10 gal. at 27.86 per gallon. 
Find the average price per gallon she paid for the 25 gal. 26.80 


7. In our junior high school this year there are 1155 pupils. 
Of this number 310 pupils will enter senior high school in 
the fall. What per cent will enter the senior high school? 
Find the result to the nearest whole per cent. 27% 


8. In April Henry bought a ski jacket for only 50% of its 
marked price of $12.50. How much did Henry pay for it? $6.25 
When discussing problems with pupils try to determine if they 


all problem aids they know, if they are computing correctly, if they 
270 recognize which process to use, and so on. 


are using 


Plan remedial work as needed. 


Present last set of improvement tests in subtraction. 


Improving by Practice 


Subtraction Test 6a. Time: 4 min. 

1. 7311792 8501533 8300048 
1420853 1579986 382069 
5, 890, 939 6.921, 547 7,917,979 

2. 5961716 6457217 6135539 
2084967 3402428 1347925 
3, 876, 749 3, 054, 789 4,787,614 

3. 6914852 3839274 9471907 
2376494 2998603 6809925 © 
4,538, 358 840,671 72.661, 982 

Subtraction Test 6b. Time: 4 min. 

4. 7562540 5232680 4001589 
3679405 668234 1586306 
3, 883, 135 4, 564, 446 2,415, 283 

5. 8302859 3485237 7183834 
5904717 2508156 309876 
2,398, 142 971,081 6,813,958 

6. 6818561 7246745 7939223 
4782996 1872955 269424 (9) 
2.035, 565 5,373, 190 Т, 669, 199 

Subtraction Test 6c. Time: 4 min. 

7. 7527813 3400660 9452065 
4658916 957793 1759479 
72,868,891 2, 442, 861 1,692, 586 

8. 9421250 8000111 7086678 
5479812 3639864 932036 
3,941,438 4, 360, 247 6, 154,642 

9. 8668596 4664094 1164989 
2154751 1429739 516788 (5) 
6, 513, 845 3, 234, 355 648, 201 


To the Pupil. This is the last set of Improvement Tests in subtraction you will have 

this year. Try to get a score of 10 on each test. 

Compare results of tests with previous ones and note improvements and/or 
further weaknesses on progress cards. Help pupils discover own weaknesses 
and causes of errors, and set up remedial programs аз needed. 271 
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Teach how to find interest for 1 year and for year, 


Borrowing Money 


1. Mr. Smith needed some money to use in his business. He 
borrowed $3000 from Mr. Miller for 1 yr. at 5% interest. 
This means that Mr. Smith agreed to pay back to Mr. Miller 
the $3000 at the end of 1 yr., and, in addition, to pay Mr. 
Miller 5% of $3000, or $150, for the use of the money for 
1 yr. The $3000 that Mr. Smith borrowed is called the 
principal. The rate of interest is 5%; this is the per 
cent of the principal that is charged for the use of the money 
for 1 yr. $150 is the interest. At the end of 1 yr. Mr. 
Smith will pay Mr. Miller a total of $3150. This is called 
the amount; the amount is the sum of the principal and 
the interest.Give other examples and have pupils name the principal, 
rate of interest, and so on. ! 

2. Mr. Chase borrowed $500 from Mr. Hill for 1 yr. at 6% 
interest. How much was the interest?* How much in all did 
Mr. Chase pay Mr. Hill at the end of 1 yr.? $530 


Find the interest for 1 yr. on the following. If necessary, give the 
result correct to the nearest cent: Stress. 


3. $200 at 495 $8 $800 at 6% $48 $3500 at 5955175 

4. $5000 at 6% 5300 $355 at 496514. 20 $4000 at 35% $140 

5. $2735 at 5% $136.75 $1800 at 6296 $117.00 $6184 at 3% $185.52 
6. $127 at 45% 85.72 $8750 at 7% $612.50 $5379 at 34% $189.77 
7 


- Mr. Brown borrowed $1200 from Mr. Lee for 2 yr. at 34%. 

The interest for 4 yr. is half as much as the interest for 

lyr. What is the interest for 1 уг.? for 1 yr.? At the end of 

5 yr, when Mr. Brown pays back the $1200 with interest, 
h in all does he pay Mr. Lee? $1221 


Ех. "T how much i orally. Then assign ex. 8-11 if there are no apparent 
Find the interest for } yr. on the following: difficulties. 
8. $400 at 5%$10 $3600 at 4% $72 5975 at 6% $29. 25 
9. $2500 at 3295533. 75 $4650 at 5% $116.25 — $3925 at 6% 5117-75 
10. $1237 at 43% $27.83 $4740 at 31% $77.03 $1900 at 61% $61.75 


11. $1400 at 239, $19.25 $2000 at 7% $70.00 — $1600 at 21% $18 
Discuss ex. 1, emphasizing meanings of new terms. Stress that interest is 
money paid for use of borrowed money. Emphasize also that rate of interest 

972 means rate for 1 year, unless stated otherwise. Then do ex. 2 with class 


Using a Formula for interest 


1. Mr. Carter borrowed $800 from Mr. Lee for 5 mo. at 6% 
interest. How much interest must Mr. Carter pay? $20 
>The interest for 1 yr. is 6% of $800, or $48. Since 5 mo. is 15 
of a year, the interest for 5 mo. is 55 of $48, or $20. 


2. When solving interest problems, you use the rule: Use more 


сашр168 to lead pupils to formulate rule, in words, before 
НЬ ©. Principal х ate х Time ЕЕ it 


This rule can be written as a formula, like this: 
je pix xU; 


тес. In this formula, i stands for interest, p for the principal, 
and 1 Тог the time in years. When writing formulas, the 
multiplieation signs are usually omitted. "Therefore the in- 
terest formula ean be written: 


i = prt 
Always remember that prt means р хт Xh 


3. Solve the problem in ex. 1, using the interest formula. 


P In this case p = 800, r = тёф› and t = 15 since the time is 
expressed in years or in parts of a year. The work will be shorter 
if you cancel when possible: 


The result, $20, is the same as that found in ex. 1. 
Using the formula, And йе ye a сес to the nearest cent: 
4. 5300, 6%, 2 mo. 53 $600, 6%, 7 mo. $21 $900, 4%, 4 то. 512 
5. $600, 4%, 11 то. 522 5800, 79%, 9 то. 542 5300, 4%, 8 mo. 58 


6. $240, 3%, 7 mos4. 20 $480, 67%, 10 mo. $26 $420, 595, 6 mo. $10.50 


More Practice. See [50] on page 341. 
Ex. 1-3 should be discussed carefully with pupils. Be sure they understand 


that time must be expressed in years and why 5 mo. is i5 УГ. Do ex. 4 with 
class also. Then assign 5-6 88 independent work. 
5 273 


Finding Interest for Days 


1. Problem Mr. Parker borrowed $1200 at 5% interest. If he 
keeps the money 45 da., how much interest must he pay? 57. 


Explanation In computing interest, a month is usually counted 
as 30 da. and a year as 360 da. So 45 da. is 6, ог 1, of a year. 
Using the formula i = prt, p = 1200, r = rg, and t = $. So 
3 
i = 12997х - x1 = 15 = $7.50 
0082 2 
1 2 

Mr. Parker must pay $7.50 interest. It avoids extra cancella- 
tions if the fraction representing the time is simplified in advance; 
this explains why jj was first changed to §. It is not necessary to 
use cancellation. The interest may be found for 1 yr., which is 
$60. Then the interest for | yr. is 4 of $60, ог $7.50. 


2. Mr. Gates borrowed $1000 from the bank at 6% for 24 da. 
How much interest did Mr. Gates pay the bank?s4 


3. Mr. Brooks bought some goods for his store for $900. If 
he pays cash for the goods, he will get a discount of 5%. 
He does not have enough money now to pay cash, but he 
will have it a month later when his customers pay their 
bills. So he borrows $900 for 30 da. at 6%. How much 
interest does he pay? How much does he save in this way? 


4. Miss Lewis bought a cottage at Clear Lake. She saved 
$100 by paying cash for it, but she had to borrow $600 at 
the bank for 75 da. at 6% in order to have enough to pay 
cash. How much did she really save by borrowing the шопеу2592- 


Find the interest on the following: Work should be done as in ex. 1. 
5. $600 at 5% for 60 da.s5 $1500 at 3% for 24 da. $3 
6. $800 at 6% for 45 da. $6 $1200 at 4% for 27 аа. 53.8 


7. $700 at 7% for 90 da. $12.25 $8000 at 3% for 66 da. $44 
More Practice. See @ on page 341. 


When discussing ex. 1, emphasize that 360 da, is usually counted as & 
when computing interest. Give pupils more practice in expressing days as 

274 fractional part of year. Ex. 2-4 should be done with class so that dif- 
ficulties may be cleared up. 


Present variety of problems involving interest. Instruct pupils to аас 
interest formula. 


1. George saved $85 of the money he earned during the sum- 
mer. He lent this money to his father for 1 yr. at 4%, inter- 
est. How much interest will George's money earn? 32, 40 


2. Mr. Swift needed some money in order to buy new machin- 
ery for his farm. He borrowed $1500 from Mr. Wright for 
3 yr. at 5% interest. When money is borrowed for more 
than a year, the interest is usually paid at the end of each 
year or each 6 mo. Mr. Swift agreed to pay the interest 
each year. What was the annual interest? How much in- 
terest did Mr. Swift pay Mr. Wright in all? 8225 


3. James borrowed $400 from Mr. Parker to use for part of 
his college expenses. Mr. Parker said that James could pay 
the interest when he repaid the loan. Five years later James 
repaid the $400 with interest at 4%. How much interest in 
all did he pay What was the total amount that he paid? 5450 


4. Mary borrowed $400 from her uncle so that she could take 
a business course. She was able to repay her uncle 1} yr. 
later with interest at 3%. What was the interest? What 
was the amount? 5418 $18 


5. Mr. White bought a building lot for $2000 but he did not 
build a house on it. If he had not bought the lot, he could 
have invested the money at 5% interest. How much interest 
does he lose on this money each year that he keeps the lot? $100 


6. Mr. Gates owns a house that cost $15,000. Considering that 
he could invest money at 4% interest, how much interest 
does he lose each year on the money invested in his house?s600 
You see that lost interest is one of the expenses that one 
has when he owns a house, just like repairs and taxes. 

7. John saw an advertisement in the newspaper which said that 
one could borrow any amount up to $300 at “2% monthly.” 
What rate of interest is that per year% Do you think this 
is a high rate of interest? Yes 245 


8. What is the interest on $425 for 1 yr. at 3907512. 15 


It may be well to do some of these problems with the class since the time is 


more than 1 year in som of the problems, Assign remaining problems as 
independent work. Be sure to discuss all solutions with class. 275 


Explain promissory notes and how they are used, 


Promissory Notes 


1. When Mr. White borrowed $1000 from Mr. Bell, he gave 
Mr. Bell the promissory note shown below. 


$4000 To St. Louis, Mo. .222z22c4../ 19 — 
Heel sacs 1б = after date 175 promise to pay 
to the order of 253200 


One thousand. aad. io —— == Dollars 


Value received with interest at ^ — 76 
Due doi 119 — 7Z Yh ts 


A promissory note is a written promise to pay a given 
sum of money at a given time. The amount of money that 
is borrowed is called the face of the note, and the date on 

which the money is to be paid is the date, gf, maturity. 


2. Study the above note, What are the face and the ЯМ, Оне 
maturity of the note? he borrowed the money? Is 1 inter- 
est to be paid upon the fonum If so, how much is it? $25 


3. Write a promissory note for T: 2 on page 215. Observe pupils to 
make sure that all do this correctly. 


Find the interest’ and the date of maturity for each note: (2) 


Date Face Rate Time 
(D4. April 1, 1963 $17.50 
(2) xdi 8209 5% ү mo: 1963 
5. Sept. 10, 1964 51200 41% 1 уг. $54 
Sept. 10, 1965 c 
6. July 1, 1964 $2350 69, mo. $39.25 
Oct. 1, 1964 


. On April 1 Mr. John Barker borrowed $1000 from Mr. 
Henry North for 1 yr. at 6%, agreeing to pay the interest 
quarterly, that is, at the end of each 3 mo. Write the prom- 
issory note, using the words “with interest at 6%, payable 
quarterly.” How much interest does Mr. Barker pay at the 
end of each quarter and on what dates are these payments 
made?, How much interest does he pay in all? $60 
$15 on July 1, Oct. L'Jan? L App. 

When discussing note in ex. 1, point out and explain purpose of all spaces 


276 7! it. Be sure pupils understand meanings of new terms. Some pupils may 
need help on ex. 7. 


Opening a Savings Account 


1. Susan had saved $15. Her father advised her to open a 
savings account at the bank so that her money would be in 
a safe place and would also earn interest. When a savings 
account is opened at a bank, the depositor receives a pass- 
book. In this book a record is kept of all money deposited 
and withdrawn. Interest on the money in a savings account 
is paid at regular intervals. Some banks do this every 3 mo. 
(quarterly); some every 6 mo. (semiannually); and others 
every year (annually). When Susan opened her savings ac- 
count, she was told that the bank would pay interest on her 
money at 4% per year and that the interest would be com- 


puted and credited to her account as of January 1 and July 1. 
ex, 2 ask pupils how the bank paid interest (semiannually). 


2. Susan opened her account with a deposit of $15 on July 1, 
1962. She made no more deposits before January 1, 1963. 
At 4%, how much interest did the bank add to her account 
as of January 175-30 


3. Early in January, 1963, Susan deposited $17 in her savings 
aecount. What was the total amount in her account then if 
she had not drawn out any money? $32.30 


Emph asize.——«, 
4. Banks do not pay interest on a fractional part of a dollar. 


If Susan made no more deposits between January 1 and 
July 1, what was the total amount in her account on July 1, 
1963, after the bank had added the interest at 4% then, dye? 


5. Frank has a savings account at the same bank where Susan 
has her account. On January 1, 1963, there was $137.83 in 
his account. If he makes no additional deposits, how much 
will be in his account on July 1, 1963, including interest 
at 40%? $140.57 


6. Try to find the rate of interest that banks in your city pay 
on savings accounts. Do they compute and credit interest 


quarterly, semiannually, or annually? Have pupils make up and 
solve problems based on this new information. 


7. What is the difference between the interest at 84% and at 
4% on $100 for 1 year payable annually? $- 50 


Emphasize meanings of terms “quarterly,” “semiannually,” and “annually.” 
Do problems with class, letting different pupils explain their solutions. 
Ех. 6 may be used to give further practice in this work. 277 


Give information about postal money orders and how to buy them. 


Postal Money Orders 


1. If you wish to send money by mail, a safe and convenient 
way to do so is by means of a postal money order, which 
you can purchase at the post office. 


2. The fees for postal money orders de- 
pend upon the amount to be sent, Amount of Order | Fe 
and are shown on the right. Find |,д001:51000 | 206 
the total cost, including the fee, for | $10.01 to $50.00 30¢ 
money orders for these amounts; | $50.01 to $100.00 | 356 
$3.80; $8.75; $24.85; $62.50; $87.98. 

Postal money orders Were first Seed in 1865. During that 


year there were issued 74,277 money orders having a total 
value of $1,360,122.52. Was the average value per money 
order nearer $18 or $19? $13 


4. In a recent year about 264,000,000 postal money orders 
having a total value of about $4,958,000,000 were issued 
for payment in the United States. What was the average 
amount sent by these money orders? Tn this year about 
1,680,000 postal money orders having a total value of about 
$35,300,000 were issued for payment in other countries. 
What was the average size of these money orders? ~ The 
fee for a money order which is to be sent to another country 
is, for most countries, twice the fee given in ex. 2. 

Have pupils investigate current rates for money orders at the post office 

If the rates have changed, use them to rework problems, and to compare 

278 former cost with the new cost. 


Have pupils check rates for registered letters. If rates have changed, use 

them to rework problems. 

5. When you receive a money order, you can cash it at a post 
office or a bank. When you receive the money, you must 


sign your name on the reverse side of the money orde 
Emphasize. 
6. The largest amount that you can send by a single money 
order is $100. If you wish to send a larger amount, such as 
$110, you must buy two money orders, one for $100 and one 
for $10. Fees are char ed for both money orders. What are 
the fees in this dora HEN in all would you pay the 


post office if you wish to send $110?$110.55 


7. Tom says you сап send $110 by buying money orders for 
$50 and $60. is "Tom's plan better than the one in ex. 6? 


is ludi in 154 more than T plan in Чи т 
8. Find the cost, including fee the postal money orders for 
these amounts: ai mw [s 810 ; $103.50 104.05 
$150.00; $185.00; $215.25; $360.005361. 40 
$150.65 $185.70 $216.25 
9. When a letter contains money in the form of bills, it should 
be sent by registered mail. A registered letter is handled 
with great care so that it will not be lost. The extra fee 
for registering a letter can be found on page 169. John 
wishes to send $3 in payment of a year's subscription to 
Boys Life. Should he send a postal money order, or three 


$1 bills in a registered letter? ExplainJhe money order costs 2 
the registration fee for $3 is 60€. The money order is cheaper. 


10. If you make a purchase at a store in a distant city and do 
not wish to pay in advance, you may have your purchase 
sent by parcel post collect on delivery. The postman will 
collect from you the cost of your purchase and send the 
money to the store, using a postal money order. You will 
also have to pay a C.O.D. collection fee and the fee for this 
money order. The C.0.D. collection fee for а package hav- 
ing a value of $37 50 is 80¢. What is the money order fee?30c 
What is the total amount that must be paid when this 


C.0.D. package is received #38. 60 


11. Jean’s mother ordered a blouse priced at $6.50. She asked 
that it be sent to her by parcel post C.O.D. The QOD. 
collection fee for this amount is 50¢. What is the total 


amount that must be paid when the blouse is received®7. 20 
Have pupils complete ex. 8, Check work and 
9-10, including reasons for collection 


М) 
© 
€ 


Ex. 5-7 should be done orally. 
then hold class discussion of ex. 
fee. Have pupils do ex. 11 and some similar problems independently. 279 


Present miscellaneous review of preceding work. 
Mixed Practice 
. Round off 2.99 to the nearest tenth. 3.0 
182... 
. Multiply 23 by 7; multiply 17$ by 4. 694 


1 

2 

з. Find the average of 345, 95, 7$, and 535. 6,1 
4. Subtract 47,693 from 60,000. 12,307 

5. Which is larger, 5 ог .627? вот 

6. What per cent of | 465 is 930? 2007 

7. Divide 15 by giae 15 by 12. 
8. What part of a bushel is 8 qt.?4 a 42324 qt.?i 

9. Find 44% of $39.35 correct to the nearest cent. 51.7 

10. Find the quotient when 4567.2 is divided by .88. 5190 

11. Find the product of 16, 124, and 10%. 2146 

12. Find 34% of $12,555 correct to the nearest cent.g439. 12 
13. Find the interest on $1650 for 1 yr. at 5%. $82.50 

14. Multiply 31.8 by .002 and divide the product by .08. 2.12 
15. Find the average of 9.68, 4.42, 6.12, 8.07, and 1.51. 5.96 
16. Add 62, 312, and 76. Then multiply the sum by 12. 5400 


17. When a car that cost $2400 sells for $1850, what is the per 
cent of decrease in value to the nearest whole per cent? 447 


18. Find the difference between $28,247.58 and $17,959.50. Then 
divide the difference by 12. $857.34 


19. Find the per cent of increase if $1550 increases to $1674. 8% 


20. What part of a mile does Jack run in going 4 times around 
а 660-foot circular track?) 


21. What is the per cent of discount when a sweater marked 
$7.95 is sold for $6.36? 207, 


22. Change the fraction #44 to a per cent correct to the nearest 
whole per cent. 347, 


e ^ " t "ni 
This review may indicate need for further specialized review or reteachins 


certain topic. Try to clear up difficulties through class discussion of 
280 solutions. Plan remedial activities as needed. 


Sending Money by Telegraph 


1. The quickest way you can send 
money to a person in another place 
is to use a telegraphic money order. 

You can purchase these money or- $20. 01.10 $25.00 
ders at any telegraph office. The epe 2 AU 
money order fees depend upon the 35.01 to 40.00 
amount of money to be sent and are 40.01 to 45.00 
given in the table at the right. In 45.01 to 50.00 
addition to the money order fee, you | 20:01 10 60.00 
must pay for a 15-word telegram to cd a oe 

the place where the money is being | воо > 90.00 

sent; this charge depends upon the | 90.01 to 100.00 

distance the message is sent. You 

must also pay a Federal tax of 107% on the cost of the tele- 
gram. The figures given below show the total cost of sending 


$75 by telegraph to a person in a 


Amount of Order 


$20.00 or less 


place where the rate for a 15-word Amount sent $75.00 
telegram is $1.30. Show how the Money order fee 1.10 
Federal tax of 186 was found. Telegram charge — 1.30 
Federal tax 13 

2. Find the total cost of sending $37.50 Тош $77.53 


by telegraph to a person in a place $39.52 $39.63 $39.80 
сз where the rate for а 15-word telegram is $1.20; $1.80; $1.45; 
ЭС $1.60. In finding the tax of 10%, consider any fraction of a 


cent as another cent. Stress. 


3. What is the total cost of sending $51.75 by telegraph to a 
place where the 15-word rate is $1.09? $1.90? $54.74 


4. Find the total eost of sending $63 by telegraph to a person 
in a city where the rate for a 15-word telegram is $1.10; 
др Sag 5.0097 

5. How much more does it cost to send the money in ex. 1 bysee Guide. 
telegraphic money order than by postal money order?” See 
page 278. Under what circumstances would you consider it 
important to pay the extra cost to send the money by tele- 
graph? Give several answers. See Guide. 


discussion as given in ex. 1. Do ex. 2 as class 


Follow development and 
lete ex. 3-4. It might be well to do ex. 5 


activity and have pupils comp 
with class also. 281 


How Travelers Carry Money 


1. When Mr. Carter went on his vacation trip, he decided 
that he would need to take $250 with him to pay his ex- 
penses. Instead of taking $250 in cash, he took only $50 in 
cash and bought travelers checks amounting to $200. Why 
did he do this? A travelers check is shown below. 


pea 
agau 
1 % : 


American Express Company 


2. Travelers checks are sold by banks and express offices and 
are issued in denominations of $10, $20, $50, and $100. 
When Mr. Carter bought the checks, he had to write his 
name in the upper left corner of each check. When he cashes 
a check he signs his name again in the lower left corner in 
the presence of the person cashing the check. Unless the 
signatures agree, the check will not be cashed. Hotels, stores, 
and banks will usually cash travelers checks. Is it wise for 
Mr. Carter to sign a check in the lower left corner before 
he is ready to cash it? Why not? 


When Mr. Carter bought checks amounting to $200, he was 
charged a fee equal to 1% of $200. What fee did he pay? 82 


4. Mr. Walker bought eight 10-dollar checks, three 20-dollar 
checks, and two 50-dollar checks. Find the total amount 
bought.szid'ind the fee at 1% of the total amount. $2.40 


Find the service fee of 1 Ghd he total cost ОР travelers 
checks for $150; for or К 2:5] БО RE 

d $1.50, (2) $151. 50 (1)55, (2)5505 (1)$10, (2)51010 
6. What advantage have these checks over personal checks? 


Give as many advantages as you can. See Guide. 


3 


5 


Use ex. 1-2 to initiate discussion of advantages of using travelers check? 
reasons for fee, how they are cashed, and so on. Have pupils complete em 
282 3-5. Ex. 6 should also be used for class discussion. 


Give quick oral check and review language of arithmetic. 
Oral Review 


1. Name the next two leap years. 
. Which is more, 46 oz. or 23 1Ь.?46 oz. 


. Tell what fraction added to 4 makes тб. 


E 1g, 181591 
. Count. by’ ys tomi] do 2? from і 1401 ALS 
. How much is 1450 + 100? 236 + 100? 3.87 + 1002-0387 


. Read these numbers: CCX, Dxp 10 XLIV, 
DCCCCIX, Nen 2 Wb 


8. How much is 2006; m $200? 1000, of $200? $200 
$400 


2 
3 : 
4. Haw many iuit. igit. | from, 7:19 n to 8:08 P,M.7," 
И iP 
8° 
6 
7 


Tell the number to put in each space: 


3 2 
9. 45min. = 4..hr. OE чы 1002. = КУЛЫ. 
pee » 
10. 12ра[ = ЭМ pt. Syd. ан. орк. =. ЧЫ 
11. 10 tons =®%©1р. ІБ = 2... 02. 94 yd. =. . in. 


Review in ex. 1-11 may be conducted as quiz program, with different 
pupils acting as quiz master. Е 5 
The Language of Arithmetic 
In ex. 12 to 29, show that you know what each word or group of 
words means by using it in a sentence or by giving an example: 


12. protractor 21. travelers check 

13. gas meter 22. deposit slip 

14. pictograph 23. circle graph 

15. parcel post 24. postal money order 
16. rounding off 25. rate of interest 

17. size of angle 26. promissory note 
18. parallel lines 27. per cent of increase 
19. formula 28. installment price 
20. diameter 29. kilowatt-hour 


Instruct pupils to use words in ex. 12-29 in sentences and examples which 
are sensible. If pupils show lack of understanding, redevelop meanings of 


terms. 283 
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Chapter Review 


ээ 


D 


How do banks earn money so that they can pay interest on 
savings accounts? ву lending money to reliable people; see Guide. 
Tell two things a person must do to open a checking account 
in a bank. Give references; leave a copy of his signature the bank, 
„Ж . See.text page 266. 
Make out a deposit slip for these deposits: “bills” $15.00; 
check on Newton bank, $34.25; check on Dayton bank, 
$10.00; check on Johnstown bank, $18.50. 


» Why is it important to fill out the stub each time you write 


a check? you might forget that you wrote the check. 


What is а “certified” check? When would you need to have 
a check certified? see text page 267, 


Write a check for $35.16 on your home bank. Make the 
check payable to George Jones. 


Suppose you are George Jones. Endorse the check in blank. 
Which is safer, an endorsement in blank or an endorsement 
in full? 


8. Why is it important to keep your canceled checks? they serve 

9. What does it mean to dver raw Your АВВӨШ yoa ray a check for 
10. What is the interest on $275 for 1 уг ар 45,3 Sb BT 

11. What is the interest on $400 for 6 mo. at 4072 at 602 

12. Use the interest formula to find the interest on $500 at 4% 


15. 
16. 


for 3 mo.; on $850 at 6% for 4 mo. в17 


$5 : 
If you pay interest at the rate of “110, monthly," what 
yearly rate of interest are you paying? i5; 


Write a promissory note due in 3 mo. for $200 with interest at 
4% dated today. Find the interest,and the date of maturity. 


5 «е? А 
How does а savings account differ from a checking account? 


If you wish to send $8 to a store in Chicago, which is 
cheaper, to send a postal money order or bills in a registered 


letter? How much cheaper? See pages 169 and 278. 
Money order 40¢ 


Chapter review may be considered as readiness test for new work. Pupils’ 
answers should be checked carefully and re-explanation of topic given if 
needed. Assign remedial work after difficulties are cleared up. 


A Problem Test 


l. From camp Bill sent a 21-word telegram to his mother. 
The charge was $1.20 for the first 15 words and 556 for each 
extra word. There was also a 10% tax on the total cost 


of the telegram. How much did Bill pay to send the telegram? $1. 68 


2. The tank of Mr. Brown’s car holds 16 gal. of gasoline. On 
a trip in Canada the tank was only } full when Mr. Brown 
had it filled up. Since a Canadian gallon is about 1.2 times 
as large as a United States gallon, how many Canadian 
gallons did Mr. Brown buy? 10 


3. A jet plane flew 175 mi. in 21 min. 48 sec. Find, to the 
nearest mile per hour, the speed of the plane. 481 mph 


4. Mr. Day earned $3500 last year., „He spent $700 for rent,20% 


23% $800 for food, and $490 for clothing. What per cent of $3500, 
to the nearest whole per cent, was spent for each item? 

5. Mr. Thomas raised 560 bu. of potatoes last year. This year 
he raised only 420 bu. This year's crop was what per cent 
less than last year's crop? 257 

6. Find the interest on $1500 for 13 yr. at 4%. $90 

7. Find the eost of sending a 14-pound box by parcel post at 
586 for the first two pounds, and 16é for each additional 
pound. $2. 50 

8. Mr. Beach has made a down payment of $982 on a car and 
is now paying $98.50 a month for 12 mo. Find the total 
amount Mr. Beach will pay for the car.$2164 

9. Tom wants to save $40 in the next 10 wk. He earns $3.50 
a week and gets an allowance of $1.25 a week. If he saves 
4 of this money, how much short of his goal will he be? 52 

10. At an average speed of 275 mi. per hour, how far can an 
airplane travel in 8 hr.? 2200 mi. 


3 0-5 5-6 8-9 w Ar 
: р You need help Fair Good Excellent 5 


had mistakes to try to determine causes. Their explanations will give 


you insight into the way they approach problems. 
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Present diagnostic test with practice-page references, 


How Much Have You Learned? 


If you miss more than one example in a row, turn to the Practice 
Pages for that row. 


Practice 
Add and check the work: Pages 
1. 45 12 3 Цэ 
21 43 5 1% 
2$ 2; 2 21 
94 925 1535 554 
Subtract and check the work: 
2. 6 At 94, i 58, 59 
эт 21 82 E 
Ri Er à Т 
3. 51 712 910 37 
5 1 3 
24 4% 51 2% 
19 11 E 
23 33; 320 1s 
Multiply and check the work: 
4. .008 9.37 438.4 67.5 96, 98 
7. 24 .129 .24 
. 056 224. 88 56. 5536 16. 200 
Divide and check the work: 
5. 21+ 5 24 31-14 ig 11 72,73 
6. pede Цэр Sheds 
7. 33-10: 91-11 +1328 7576 


Find the answers to the nearest cent: 
8. 4% of $3551.40 75% of $52539 124% of $32s4 128-136 
9. 11% of $205.30 519 of $4852.52 152% of $60 $9.40 144 
10. 100% of 513513 250% of 59252530 173% of $50 $86.50 146 
11. 3% of $6.25 5. 19 125% of $4.3385.41624% of $1559.38 128 


Note that skills tested are: three processes with fractions, multi- 
plication of decimals, finding a per cent of a number. Reteach as 


286 needed, using developmental material in text. Then assign remedial 
work. 
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Units of Measure 
iscuss теаѕигетоЊ and meaning of standard units of measure. 

1. In everyday life, numbers are used in eounting and in 
measurement. You find the number of pupils in a room 
by counting, but you find the length of a room by meas- 
uring. Measurement is very important in everyday life; 
without it automobiles, trains, bridges, planes, houses could 
not be built. 


2. Whenever you measure anything, you must have a unit of 
measure, such as the foot, the mile, the pound, or the gal- 
lon. These units are called standard units because they 
represent the same amount wherever they are used. For ex- 
ample, if a box weighs 5 ]b. in Boston it will also weigh 


5 Ib. in San Francisco, Have Pupils investigate how units of 
measure were St andardized and how they are preserved. 


3. When you measure something, you also need a measuring 
instrument. To measure length you can use a ruler, a yard- 
stick, or a 100-foot steel tape. To measure weight you will 
need some kind of scale. 

See Guide for audio-visual aids pertinent to this topic. Use tables of 

measures on pages 342-343 to review the various units of measure. 
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Review measures of length and measures of weight. 


Units of Measure 


1. In this country, the most common units for measuring length 
are the inch, the foot, the yard, and the mile. The length 
of a pencil is measured in inches, the length of a building is 
measured in feet, while cloth is usually measured by the 
yard. Long distances are measured in miles. 


2. Remember this table of measures of length: 
12 inches (in.) = 1 foot (ft.) 
3 feet (ft.) = 1 yard (yd.) 


16} feet or 54 yards = 1 rod (rd.) i 
5280 feet or 320 rods = 1 mile (mi.) : 


H 
хаа илла лаааала ат аата ree аллаа аааллиилаллссоЄж 


Name things that are measured in feet; in inches; in yards. 


4. How many inches are there. in 1! a 2361 in, 3 yd.? 108 


5. How many feet are there in „г 7% in 1 mi.?‘in 2 mi.? 59? 


4 


6. The common units for measuring нэн are the ounce, the 
pound, and the ton. The weight of canned food is measured 
in ounces, the weight of a man is measured in pounds, while 
coal is measured in tons. Freight rates are usually given by 


the hundredweight. Cattle are bought and sold by the 
hundredweight. 


7. Remember this table of measures of weight: 


16 ounces (oz.) = 1 pound (Ib.) 


100 pounds = 1 hundredweight (cwt.) 
2000 pounds = 1 ton (T.) 


8. How many ounces are there in 3 1b.?:38 Ib. M221 [b. 240 
w many dhundredweight equal 350 Ib. 234.4700 1Ь.? 47 


Give Hoy pract 
10. How many tons equal 10,000 15.25 7000 Ib.234 


Emphasize that size of object to be measured determines unit to be used. 
Give pupils opportunity to select appropriate units for various things. 

288 маке up problems such as finding cost of shipping 225 lb. at $1.70 à 
hundredweight. 


teteach addition and subtraction of measurements expressed in two units, 
id teach multiplication of such measurements by an integer (pages 289-290). 


Measuring in Two Units 


1. It is often convenient to express a measurement in two 
units, such as 5 ft. 4 in., 2 lb. 5 oz., or 3 hr. 7 min. 


2. A measurement in two units, such as 4 ft. 3 in., can be ex- 
pressed in terms of one unit in two ways as follows: 
(a) 4 ft. 3 in. = 48 in. + 3 in. = 51 in. 
(b) 4 ft. 3 in. = 41 ft. 
3. The length 86 in. can be changed to feet and inches by di- 
viding by 12. Thus 86 in. — 7 ft. 2 in. 


Tell the number that goes in each space: 


4. 5 ft. 6 in. = 99. in. 5 ft. 6 in. = 99. ft. 
5. 7 Ib. 4 oz. = 135, 07. 7 lb. 4 oz. = 7i. Ib. 
6. 8 yd. 2 ft. = 2 ft. 8 yd. 2 ft. = .83 yd. 
7. 3 hr. 5 min. = 185. min. 3 hr. 5 min. =315. hr. 
8. 80 min. = . 1. hr. 22. min. =. Ч hr. 

9. 92 ing Л Son — 75. ft. 


10. Problem Sally plans to practice her piano lessons a total of 
atleast 5 hr. every week. During one week her record was: 
Monday, 1 hr. 55 min.; Wednesday, 1 hr. 20 min.; Friday, 
1 hr. 5 min.; Saturday, 50 min. Find the total time Sally 
practiced that week. 5 hr. 10 min. 

Explanation Add the minutes, which gives 1 hr. 55 min. 
130 min. Then add the hours, which gives i чя " min, 
3 hr. The total is 3 hr. 130 min. But 130 к 50 HR 
min. can be changed to 2 hr. 10 min. Thus ——————— 
3 hr. 130 min. equals 5 hr. 10 min. Sally 3 hr. 130 min. 


practiced 5 hr. 10 min. that week. or 5 hr. 10 min. 
Add: 
11.6 ff Sain. 7 tt. 9 in. 3 hr. 35 min. 81b. 5 oz. 
9 ft. 8 in. 3 ft. 4 in. 7 hr. 48 min. 6 Ib. 14 oz. 
4 ft. 9 in. 9 ft. 5 in. 2 hr. 26 min. 5b. 59:05 
20 ft. 10 in. 20 ft. 6 in. 13 hr. 49 min 20 lb. 12 oz. 


Discuss ex. 1-3 thoroughly with class. Have pupils explain work in ex. 
4-9, In ex. 10 emphasize that minutes are added to minutes and 289 
hours to hours, 


Measuring in Two Units 


1. Problem Frank has a board 8 ft. 6 in. long. If he cuts off a 
piece 2 ft. 9 in. long, how long will the remaining piece be? 


Explanation You cannot subtract 9 in. puit. 9 ins 
from 6 in. so change 8 ft. 6 in. to 8 ft. 6 =7 ft. 18 in. 
7 ft. 18 in. Then you can subtract, 2 ft. 9 in. = 2 › in. 


and the result is 5 ft. 9 in. The re- 58. 9 in. 
maining piece will be 5 ft. 9 in. long. 


Subtract: 
2. 9715: 127 өх. Г A hr. 15 тіп. 
4 lb. 9 oz. 3 ft. 4 in. 1 hr. 40 min. 
lb. 3 oz. ft. 8 in. 2 hr. 35 min. 
3. 8 yd. 7 in. 53 lb. 5:02. 12 hr. 
3 yd. 14 in. 19 Ib. 13 oz. 3 hr. 37 min. 
4 yd. 29 in, 3. 1h. 48.02; 8 hr. 23 min. 


4. Problem In a sewing class, four girls have decided to make 
their aprons just alike. The amount of material needed for 
each apron is 1 yd. 24 in. How much material will be needed 
for all four aprons? в уа. 24 in. 

Explanation Multiply 24 in. by 4, which gives 1 yd. 24 in 
96 in. Also multiply 1 yd. by 4, which gives 4 

4 yd. The result is 4 yd. 96 in. But 96 in. can 4 yd. 96 in. 
be changed to 2 yd. 24 in. So 4 yd. 96 in. : 
equals 6 yd. 24 in. The four aprons will re- E. 24 n 
quire 6 yd. 24 in. of material in all. 


5. In ex. 4, it requires 4 yd. 16 in. of braid to trim each apron. 
How many yards of braid, to the nearest whole yard, will 
be needed for the 4 aprons?is 


5 : 26 yd. 32 in. 
6. Multiply 3 yd. 13 in. by 6; БУБУ БУ 1055 sd. 2 in. 
20 yd. 6 in. 
Multiply: 
Z 4ft.7 in 8 Ib. 9 oz. 6 Ib. 14 oz. 4 hr. 27 min. 
ED 8 5 4 
13 ft. 9 lb. 8 oz. А 
Моге Ране ` See ё оп page 34]. Me 8 g2: 17 hr, 48 min 


When discussing ex. 1 have pupils explain why and how 8 ft. 6 in. is 
changed to 7 ft. 18 in. Ex. 4 should be explained thoroughly. Emphasize 


290 паб smaller units should be changed to larger ones in answer when 
possible. 


Stres 


mean 1! 


18» 


e pupils make several measurements and give their results as they wish. 


This will produce different approximations and show the need for stating 


e precise measurement. The Nature of Measurement 


Stress. 


. When you measure anything, the results are approximate; 


but some measurements are made more precisely than 
others. Suppose you wish to get the length of the sezment A 
in terms of whole inches. A is more than 3 in. lorg ands 

ч "es : ress. 
less than 4 in. long, but you see it is closer to 4 in. than to 
3 in. So you say that A has a length of 4 in., correct to the 


nearest whole inch. Before pupils measure lines, make sure they 
all have found mark on rulers where first inch begins. 


The segment B is over 3 in. long, but it is closer to 3 in. 
than to 4 in. In this case you say that B is 8 in. long, to 
the nearest whole inch. The length of the segment C is half- 
way between 8 in. and 4 in., or 34 in. But if you are meas- 
uring to the nearest whole inch, you call the length 4 in. 
In this case a half inch is called another whole inch, just 


as 814 is called 4¢ to the nearest whole cent. Emphasize. Have 
pupils do all activities in ex. 2-7, under your direction, 


‚ Measure, correct to the nearest inch, the length and width 


of your desk; the lengths and widths of several books; the 
lengths of several pencils. 


Measure, to the nearest foot, the length and width of your 
classroom; the length and width of the blackboard. 


4. Measure, to the nearest inch, the heights of several of your 


classmates. 


5. What is your weight to the nearest pound? 
. Joe found the length of his garden to be about 28 ft. 10 in. 


and its width about 15 ft. 4 in. Give each dimension, cor- 
rect to the nearest foot. 29 EUIS TE 


. Express each of the following measurements, correct to the 


nearest foot: 
16 ft. 9 in.17 ft43 ft. 2 in.43ft.89 ft. 11 in.90 ft28 ft. 6 in24 ft. 


To develop a sense of distance, you can accompany the activities of this 
page with the making of estimates prior to measurement. 
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Measuring with More Precision 


1. In ex. 1 on page 291, you measured the length of each line 
to the nearest whole inch. If you wish to get the lengths 
more precisely, you can measure each line to the nearest 
8th of an inch. In the figure on page 291, the length of A 
is closer to 35 in. than to 3$ in., so you say that A is 3; in. 
long, to the nearest 8th of an inch. 

On page 291, line B is closer to 38 in. than to 32 in., so 
you call it 82 in. to the nearest 8th of an inch. If line B 
were halfway between 32 in. and 32 in., you would call it 
32 in. to the nearest 8th of an inch. When you measure to 
the nearest 8th of an inch, you are measuring with more 
precision than when you measure to the nearest whole inch. 
But measuring to the nearest 8th of an inch is approximate 
measurement. Stress. 


2. Measure, to the nearest 8th of an inch, the length and width 
of a sheet of paper; the length, width, and height of a small 
box; the length and width of a post card; the length and 
width of this book. 


3. In science and industry, more precise measurements are 
usually made by divid- 
ing the inch into 100, 
1000, or 10,000 equal 
parts. The micrometer 
shown on the right is 
an instrument that will 
make measurements cor- 
rect to the nearest 
1000th of an inch. Some parts of an automobile are meas- 
ured to the nearest 1000th or 10,000th of an inch. 


4. Surveyors often measure land with a steel tape upon which 
the foot is divided into 100 equal parts, each part being 
.01 ft. In measuring a lot, a surveyor found its length to 
be closer to 62.45 ft. than to 62.44 ft. or 62.46 ft. What 
did he call the length of the lot, to the nearest 100th of 
a foot? 62.45 ft. 


As ex. 1 is discussed, have pupils remeasure lines on page 291. Then 
have pupils do ex. 2. Bring out fact that all measurement is approximate: 

292 Give pupils other opportunities to measure lines and objects to re- 
inforce this concept. 


Review reading the fractional parts of the inch on pupils’ rulers. Give 
practice in reading a marking on the ruler, and the marking on each side 
f it as well. More about Measurement 


1. The diagram below shows a portion of a ruler marked in 
inches and two line segments whose left endpoints are in 
line with the “0” point of the ruler. 

Алт ЕЛЕ ТҮ ХӨЛ, i 
eg Du rg ЭГ 
i | i 

1 2 3 

Segment A is more than 2 in. long but its length is nearer 

2 in. than 1 in. or 3 in. So the length of A is 2 in., to the 

nearest inch. Segment B is also 2 in. long, to the nearest 

inch. Why? You can see from the diagram that any seg- 
ment whose real length is between 13 in. and 21 in. is called 

2 in. long, to the nearest inch. 


2. When A is called 2 in. long, to the nearest inch, you can 
also see from the diagram that the greatest possible dif- 
ference between its real length and 2 in. is 4 in. So the 


greatest possible error in this measurement of A is 5 in. 


3. The diagram below shows a portion of a ruler marked in 
inches and fourths of an inch, and two segments whose left 
endpoints are in line with the “0” point of the ruler. 


Segment D is less than 23 in. long but its length is nearer 
23 in. than 25 in. or 3 in. So the length of D is 2j in., to 
the nearest 4 in. Explain why C is also 21 in. long, to the 
nearest 1 in. You can see from the diagram that any 
segment whose real length is between 28 in. and 2% in. is 
called 22 in. long, to the nearest 4 in. What is the greatest 
possible error when the length of D is called 24 in., to the 
nearest 4 1п.? i". 
Develop the generalization that the greatest possible error is always one 
half of the smallest subdivision of the unit of measure that is used in ex- 
pressing the measurement. 293 


Show how easily mistakes can be made when measuring. 


Measurement Difficulties 


1. Mary measured the length of the hall for her mother. She 
used a foot ruler and marked the end of each foot with her 
finger as she moved the ruler along the hall. Her result for 
the length of the hall was 28 ft. 10 in. Mary's brother George 
measured the length of the hall with a yardstick. He was 
careful to measure in a straight line and at the end of each 
yard he made a pencil mark on the floor. He found the 
length to be 9 уд, 15 in. By how much did these two meas- 
urements differ? Can you give some reasons for this? Which 


measurement do you think was more accurate? Have pupils also 
explain why one measurement was more accurate. 
When Mary's father came home, he measured the length of 


the hall with a 100-foot steel tape and found the length 
to be 28 ft. 2 in. By how much and by what per cent did 
Mary's result differ from the result obtained by her father% 
By how much and by what per cent did George's result 8 in; 
differ from his father’s result? Give your answers to the 077 
nearest whole per cent. 1 in.; 0% 


3. Measure the length of your classroom with a foot ruler, 
with a yardstick, and with a steel tape. Find out by what 
per cent the results obtained with the ruler and the yard- 
stick differ from that obtained with the steel tape. Find per 
cents to the nearest whole per cent. What difficulties are 
avoided by using a 100-foot steel tape? 


4. Miss Lewis marked off on the playground a certain distance 
with two stakes. She selected four pairs of pupils from her 
class and asked each pair to measure this length with a 
steel tape 100 ft. long, divided into 100ths of a foot. The 
results obtained for the length of the distance were: 

73.85 18.86 73.87 73.90 


Why were these results different? What is the average of 
these four measurements? 73.87 ft. 


Ех. 1-2 should be discussed with class. If a 100-foot steel 


ruler, yardstick, and tape, and compare results. 


е ^ tape is available, have pupils follow directions in 
| == ex, 3. Have several sets of 3 ils re wi // 
7 Ч Е 6 Е pupils measure with 27 


Present last sets of improvement 


Multiplication Test 6a. 


1. 7538 2019 
4612 3875 
34, 165, 256 1,823,625 


Multiplication Test 6b. 


2. 3650 3548 
2761 2497 
0,077, 650 8, 859, 356 


Multiplication Test 6c. 


3. 4083 2569 
9714 3852 
39, 662, 262 9, 895, 788 


tests in multiplication and division. 


Improving by Practice 


Time: 5 min. after copying. 


4672 5843 
3906 2700 ) 
18, 248, 832 15,776, 100 


Time: 5 min. after copying. 


9632 2617 
5174 6900 © 
49, 835, 968 18,057,300 


Time: 5 min. after copying. 
7148 3765 


6307 8500 ©) 
45,082, 436 32,002, 500 


____—————_ 


Division Test ба. 
60.4 

4. 654)39525 4 
5. 535)41875 
Division Test 6b. 
40.0 

6. 737) 29463 


80.5 


7. 876)70518 


Division Test бс; z 
8. 465)38223 
23.5 
9. 874)20548 


To the Teacher. 
Pupils should 


Time: 6 min. after copying. 
894) 30843 : 


765)59211 © 


Time: 6 min. after, copying. 


515) 47277 


14.2 


963) 13678 © 


Time: 6 min. after copying. 


636) 23975 


87.5 


542) 47425 Ө, 


In ex. 4-9, instruct pupils to give quotients to nearest tenth. | 
complete graphs begun on page 50, and compare scores with 


previous ones to note further needs. Confer with pupils who had errors 


to determine causes. 
cleared up. 


Assign remedial work after difficulties are 


295 


Teach pupils how Ёо measure distances roughly by pacing. Have each 

pupil find average length of his step as explained in ex. 1. Emphasize 

Measuring Distances by Pacing importance of walking at natural 
pace. 

It is convenient to be able to measure a distance roughly by 
pacing or stepping it off. Boy Scouts frequently measure dis- 
tances in this way. In order to measure by pacing, you must 
know the average length of your step or pace. 


1. Henry wanted to find the average length of his pace. He 
drew a starting line and stood with his heels on this line. 
Then, at his natural pace, he took 30 steps in a straight line 
and marked the position of his foot, at the heel, on the last 
step. He measured the distance that he had walked and 
found it to be 75 ft. Thus the length of 30 of Henry’s steps 
is 75 ft. Dividing 75 ft. by 30, Henry found the average 
length of his step to be 25 ft. 


2. Henry paced off the length of a piece of land, taking 71 
steps. What is the length of this piece of land? What does 
71 х 25 ft. equal? 1175 ft. 


3. Mary measured the distance she walked in 40 paces and 
3 ound it to be 90 ft. What is the average length of her 
2; ft.step? How many feet does she walk when she takes 60 


steps? 80 steps? 120 7 7831 
steps 20 8 eps Хо steps? 87 вїерв283, 


4. A pedometer is a small instrument, somewhat like a watch, 
which will count the number of steps taken by the person 
carrying it. George’s average step is 24 ft. long. His pedom- 
eter shows he has taken 314 steps. How far has he walked? 785 f^ 

How many steps would George 

take in walking a mile? 2112 


5. George is going to take Ann’s 
picture and he wants her to stand 
15 ft. from the camera. How 
many steps must he take to pace 
off 15 ft.?6 40 ft.? 16 


A 6. Find the average length of your 
step and measure the length 
of the playground by pacing. 
Let pupils practice measuring distances by 
pacing, as in ex. 2. Limit distances to those 


not over 250 ft. long. Check measurements 


by using measuring instruments, 


Show how to estimate short distances by the eye. 


Estimating Lengths 


1. It is often desirable to be able to estimate lengths by the 
eye. If you have to plant seeds 1 in. deep, you should be 
able to make a furrow of about the right depth without 
using a ruler. If you have witnessed an automobile accident, 
you may be asked how far one of the cars was from the 
sidewalk just before the accident. 


2. On a foot ruler, study carefully the distance represented by 
lin. Then try to draw a 1-in. length without a ruler. Meas- 
ure it to see if it is close to 1 in. Repeat this several times 
until you can draw a line segment very nearly 1 in. long 
without a ruler. 


3. Try to draw segments of the following lengths without using 
the marked side of a ruler. Check each by measuring: 
2n: 5 in. 10 in. Vin. 4 in. 12 in. 


4. Boy and Girl Scouts are expected to be able to estimate 
short distances so that the error is not more than 25% of 
the true distance. For example, in estimating the length of 
a blackboard whose true length is 12 ft., the error must 
not be over 25% of 12 ft., which is 3 ft. So the estimate 
is satisfactory if it is anywhere between 9 ft. (12 ft. — 
3 ft.) and 15 ft. (12 ft. + 3 ft.). Estimates such as 10 ft. 
or 18 ft. would be acceptable because the error in each case 


is less than 3 ft. 


5. Jack estimated a distance to be 19 ft. When he measured 
it, he found it to be, 16 ft. Was his estimate within 25% 
of the true distance? What is the longest and the shortest 
estimate that would be satisfaetory in this case? 20 ft. and 12 ft. 


6. From one wall of your classroom, mark a point on the floor 
which you estimate to be 10 ft. away; 12 ft. away; 20 ft. 
away. Check each distance by measuring. Was each esti- 
mate within 25% of the true distance? 


7. Estimate the height and the width of the door of your class- 
room. Are your estimates correct within 25%? 

Pupils will need much practice in this work to achieve any degree of skill. 

Have them do suggested activities in ex. 2-3, 6, 7. EX. 4 should be ex- 

plained thoroughly 80 pupils understand meaning of “correct within 297 


25%." 


Show how to estimate height of tall object by comparing its height 
Estimating by Comparison 


with some known height. 


1. In the picture at the left, 
the white columns in front 
of the church are about 16 
ft. high. You can use this 
fact to help you estimate 
the height of the church 
from the ground to the tip 
of the weathervane on the 
steeple. To do this, mark 
off the height of the column 
on the edge of a piece of 
paper and then see how 
many times this height is 
contained in the height of 
the church. About how 
many times is it? Is the 
church about 4 times, 5 
times, 53 times, or 6 times 

as high as the column?, About how high is the church?;55 ft. 


2. John wanted to estimate the height of a tree. He asked 
his father, who is 6 ft. tall, to stand near the tree. By eye, 
John estimated the tree to be about 4 times as high as his 
father. About how many feet high is the tree? 04 


3. In ex. 1, if you had estimated by eye the number of times 
the height of the column is contained in the height of the 
church, would the result have been as accurate as the one 
you got by measuring with a piece of рарег?но 


4. Measure the height of one of your classmates. Then have 
him stand near one of the walls of the classroom and esti- 
mate the height of the room. In the same way, estimate 
the height of a tree; of the school flagpole. j 


5. Measure the length of the teacher's desk or of a table in 
your classroom. "Then, by comparison, estimate the length 
of the wall of the room behind the desk or table. 


Pupils will need to develop ability to estimate by eye the number of times 
a known height is contained in a greater height. Give much practice, 89 in 
298 ex. 4 5, to develop this skill. 


review finding areas of rectangles and develop formulas for finding these 
ireas (pages 299-300). 


Area of a Rectangle 


1. You know that a four-sided figure containing four right 
angles is called a rectangle. A square is a rectangle having 
all four sides equal. To measure the length and width of 
a rectangle, you use linear measure. To measure the area 
of a rectangle, you use square measure and find out how 
many square units its interior contains. A square inch isa 
square having each side 1 in. long. A square foot is a 
square having each side 1 ft. long. What is a square yard? 
Using a ruler, draw a square inch. 


2. This figure represents a rectangle 4 in. 
long and 3 in. wide. Its area has been di- 
vided into square inches. Each row con- 
tains 4 sq. in. and there are 3 rows, 80 
all together there are 3 X 4 sq. in., or 
12 sq. in. Therefore the area of this rectangle is 12 sq. in. 


3. To find the area of any rectangle, you multiply the length 
by the width: 
Area of rectangle = length x width 


3 in. 


4 in. 


If you let A stand for area, 1 for length, and w for width, 
you can write a formula for the area like this: Emphasize meaning of 
Azixw or А = м lw. 


4. Draw a rectangle 6 in. long and 5 in. wide. Use your draw- 
ing to show that the area of this rectangle is 30 sq. in. 


М i formula: 
Find the areas of these rectangles, using the for 13.68 sq. in. 


5. 9 ft. x 5 #45 sa. ft. 7 in. x 4 in. 28 sa. in. 5.7 in. x 2.4 in. 
6. 6 ft. x 41 8.27 sa. ft. 12 yd. х 8 yd. 96 sq. yd. 8.3 ft. x 7.8 ft. 
к 3 . 64.74 sq. ft. 
7. A rectangle has an area of 60 sq. in. Its width is 4 in. So 
60 — 1x 4. What is the unknown faetor 1, which stands 
for the length of the rectangle? 15 in. 


8. A rectangle has an area of 140 sq. in. What is its length 
if its width is 10 ш.2ү4 in. What is its width if its length 
is 20 in.2 7 in. 14 in. 35 in. 
Discuss ex. 1 with class and use diagram to develop concepts of sq. in., 


Sq. ft., sq. yd. Before assigning ех, 7 and 8, review how to find 299 
unknown factor of a product. 


Area of a Rectangle 


1. In finding the area of a rectangle, the length and the width 
of the rectangle must both be given in inches, or in feet, 
or in yards. If a rectangle is 7 yd. long and 12 ft. wide, 
first change 12 ft. to 4 yd. Then the area is 

А-Тх4- 28 
The area of the rectangle is 28 sq. yd. 


You could also work this problem by changing 7 yd. to 
21 ft. Then the area would be 


A'S 21х12 = 252 
In this case the area of the rectangle is 252 sq. ft. 


Find the area of each rectangle in two different ways: 


16 sq. ft., or 2304 sq. in. 459. ft., or 576 sq. НЬ J^ sq. yd. , or 162sq. ft. 
2. 8 f. x 24 in. ВА x 6 in. хон 

35а. ft., ог432 sq in. 4 54. ft., or 576 sa. in. 327 sd, eux , or E. ft. 
3. 4 ft. x 9 in. 3 ft. x 16 in. °3 yd. 2 ft. x 3 ft. 


Area of a Square 


4. To find the area of a square having each 
side 8 in. long, multiply 8 by 8, that is, 
multiply 3 by itself. The area is 9 sq. in. 


5. When you multiply a number by itself, 
you square the number. The square of 
З is 9. What is the square of 421608 57.5 3 in. 


6. You know that you can use an exponent to write 3 х 3 as 
82. This can be read “3 squared" as well as “3 to the second 


power.” What is the value of 6"? of. 9°? of 127? 
144 
7. If you represent each side of a poem 25 8, the formula for 


its area is written 


А = 52 
Using the formula, find the areas of squares having these sides: 
36 sq. in, 25 sq. ft. 4 Sq. mi. 16 39, mi. 841 Sq. in. 151, 29 Sq. in. 
8. 6 in. S TÉ 2 mi. = ті. 29 in. 12.3 in. 
Emphasize that both dimensions of rectangle must be in same unit of measure 
In developing formula for area of a square, remind pupils that a square 15 * 


300 "*ctangle. Then discuss ex. 4-7. Give further work as in ex. 6 and 8. 


Review table of square measure and use it in problems (pages 301-303). 
Square Measure 


1. On a large sheet of paper, draw a square foot and divide 
each side of the square into inches. Then draw lines divid- 
ing the square foot into square inches. How many square 
inches are there in 1 sq. ft.?, Find the answer another way. 


4 m R^ 
2. On the board, draw a square yard and divide it into square 
feet. How many square feet are there in 1 sq. yd.? 9 


3. A large piece of land is measured by the acre. An acre 
contains Эй ft. Find the area of a square having 
М 


5 


each side 2087 Tu banus area of a square having each 
ich 


side 209 ft. square has an area closer to an асге?... 


On the playground, measure or pace off a square 209 ft? oH ^ °"° 
a side. This will show you about how large an acre is. 
(87, 120sq. ft, ) 
4. Mr. Fox has a piece of land 360 ft. long and 242 ft. wide? 


He says it contains 2 acres. Is he right?ves. 
(2х43,560 sq, ft. =87, 120 sq. ft.) 
5. Learn this table of square measure: pupils should memorize first 
two lines. 


144 square inches = 1 square foot (sq. ft.) 
9 square feet = 1 square yard (sq. yd.) 
43,560 square feet = 1 acre (А.) 
640 acres = 1 square mile (sq. mi.) 


6. Mr. Lewis is building a concrete sidewalk 3 ft. wide and 
75 ft. long. How many square yards of concrete will the 
walk contain?,. Find the cost at $4.75 per square yard. $118. 75 


7. A rectangular piece of land is 2 mi. long and 1.5 mi. wide. 


Find the value of this piece of land at $50 an acre. 596, 000 
^ 


Tell what number goes in each space: 


8. 5 sq. ft. = 120 sq. in. 432 sq. in. — .3. sq. ft. 
9. 2 sq. mi. =1280. A. 135 sq. ft. = .15. sq. yd. 
10. 1 A. =10,890sq. ft. 1280 A. — . 2. sq. mi. 


Let some pupils do ex. 1-2 at board while others work at desks. Have them 
compare their results with table. If possible, follow suggestion 301 
in ex. 3 to give pupils idea of size of acre. 


Problems about Areas 


1. Draw to scale a rectangular garden that measures 24 ft. by 
48 ft. Divide the garden into small squares, each 3 ft. on 
a side. If you plant a tomato plant in the middle of each 
small square, you will need as many tomato plants as there 
are squares. How many plants will that be?, ut a dot in 
the middle of each square to represent the fomato plant. 
By putting each plant in a small square, show that you 
have allowed 9 sq. ft. for each plant. Also show that the 
tomato plants are in rows that are 3 ft. apart and that the 
plants in each row are 3 ft. apart. In this case, you say that 
the tomato plants are planted 3 ft. X 3 ft. 


2. Suppose you wish to have the rows of tomato plants 4 ft. 
apart while the plants in each row are to be 3 ft. apart. 
Then you will divide the garden in ex. 1 into small rec- 
tangles each 4 ft. X 3 ft. How many small rectangles will 
there be? 9df you plant a tomato plant in the middle of 
each small rectangle, how many tomato plants will you 
need? %Тһеѕе tomato plants are planted 4 ft. х 3 ft. 


3. In ex. 2, a shorter way to find the number of tomato plants 
you need is as follows: Find the area of the garden in square 
feet; then divide this area by the area of each small rec- 
tangle. Do you get the same answer? Yes 


4. How many tomato plants will it take per acre of ground 
if they are planted 4 ft. X 3 ft.? Find the answer as shown 
in ex. 3. 1 acre = 43,560 sq. ft. 3630 


5. How many strawberry plants per acre will be needed if they 
are planted 3 ft. X 2 ft.? if they are planted 4 ft. X 1 ft.? 10, 890 
if they are planted 4 ft. X 14 ft.? 7260 


Peter’s garden is 200 ft. by 70 ft. If he allows 50 lb. of 
fertilizer and 75 lb. of powdered limestone for each 1000 
sq. ft. of the garden, how pounds of fertilizer ‘and how 
many pounds of limestone must he buy? If he buys both 
the fertilizer and the limestone in 100-pound bags, how 
many bags of each does he need? 7 of fertilizer, 11 of limestone: 
Have pupils make scale drawings (1 ft = ; in) for ex, 1-2, under your 
direction. After pupils study their drawings, discuss ex. 3. Do not rush 
302 this work. Be sure all have good understanding before proceeding. 


6 


zd 
GARDEN \ | 
FERTILIZER 


7. John has a garden 100 ft. long and 88 ft. wide. How many 
bags of fertilizer does he need to buy to fertilize this garden 
if it takes 900 Ib. of the fertilizer per acre and if the fer- 
tilizer is sold in 100-pound bags?2 
» First find the area of the garden and what fractional part of 
an acre this area is. Change the fraction to a decimal, correct to 
the nearest hundredth, and multiply 900 Ib. by that decimal. 


8. Find, to the nearest hundredth, what decimal part of an 
acre each of these gardens is: 30 ft. X 40 ft. 60 ft. х 75 ft.;.10 acre 
60 ft. x 100 ft.; 80 ft. х 125 ft..23 acre “03 acre 

9. Mr. Johnson is going to insulate his house by covering 
the floor of the unused attic with rock wool. The floor 
measures 30 ft. by 24 ft. If one bag of rock wool covers 20 
sq. ft., how many bags of it will Mr. Johnson need 6 If 
1 bag of rock wool costs $1.29, what will be the cost of the 


rock wool?s46. 44 


10. Mr. Wells is going to paint the floors of the living room 
and the dining room in his house. The living room 18:18 ft. 
by 21 ft. and the dining room is 12 ft. by 14 ft. If 1 qt. of 
paint will cover 150 sq. ft., how many quarts should Mr. 


Wells buy?s 


Ex. 7 should be done orally with class. Be sure all know how to express area 
as fractional part of acre. Remind pupils to simplify this fraction before 
changing it to a decimal. Have pupils do ex. 8 and check work 03 
before they complete ех. 9-10, 


Teach how to find area of parallelogram and develop formula for its 
area es 304-305). 
lief 


Parallelograms 
D F с 
1. A parallelogram is a four-sided | 
figure having its opposite sides ! | 
stress. Parallel. Figure ABCD Бараг „/_! | ; 
allelogram; sides AB and DC are E S 


parallel, and sides AD and BC are parallel. The side AP, on 
which the parallelogram stands, is its base; and segment DE, 
which is perpendicular to the base at E, is its height. 11lustrate that 


у E Lu res do not A opposite з parallel (trapezoid). 
2 e height of a parallelogram is always measured on a line 


Emphasize. Which 18 perpendicular to the base. In the figure above, | 
DE represents the height. The slanting side AD is nót the 1° 
height. Any other segment perpendicular to the base, such 
as FG, also represents the height. FG equals DE since par- 
allel lines are the same distance apart at all points. piace parallele 


exams of pa Taerent .Shapes on board and have pupils draw height of each. 
3. In the figure in ex. 1, AD and BC are called opposite sides. 


Measure the lengths of AD and BC. Are they equal? AB 
and DC are another pair of opposite sides. Are they equal? 
The opposite sides of a parallelogram are equal. stress. 


4. In the parallelogram in ex. 1, any two sides that meet in 
a point, such as sides AD and AB, are called adjacent 
sides. Name some other adjacent sides in the above figure. 


m 


Problem Construct a parallelogram if the adjacent sides are 
4 in. and 2 in. and if the angle between these sides is 49°. Height 
Then draw the height of this parallelogram and measure it. “fs Jj in. 


Explanation Draw AB = 4 in. D E ES 
At A, draw an angle of 49? with "S 

your protractor and make AD ® 

= 2in. Through point D, draw 4 ТЕЗ 
DX parallel to AB; on DX, 4. F 


mark off DC = 4 in. Join points В and С. ABCD is the desired 
parallelogram. In this parallelogram, are the opposite sides equal? 
Draw EF as the height of the parallelogram and measure it. 


6. Draw a parallelogram with adjacent sides of 5 in. and 
i in. and with an angle of 53? between the sides. Then 
draw the height of the parallelogram and measure it. Height is 21™ 


Have pupils illustrate terms “base,” “height,” “perpendicular,” “opposite 
304 sides," "adjacent sides" in other parallelograms to increase understanding i 
of terms, Have pupils perform construction in ех. 5-6, under your supervisi 


Area of a Parallelogram 


1. On a sheet of paper, draw a parallelogram ABCD as shown 
below in Fig. 1. Then draw CX perpendicular to AB; CX 
is the height of the parallelogram. Cut out the parallelo- 
gram ABCD; then cut off triangle CXB and place it at the 
left of AD as shown in Fig. 2 at M. You see that Fig. 2 


A Kare A x 

Fig. 1 Fig. 2 
is a rectangle that has been built from the parallelogram. 
This rectangle has the same base, the same height, and 
the same area as the parallelogram. The area of a rec- 
tangle equals its base times its height, so you have: 

Area of parallelogram = base x height 

or Az=bh 


What does b represent? А? What does bh mean? 
2. In Fig. 1, the height of ABCD is not AD. Why? 


3. Find the area of a parallelogram whose base is 30 ft. and 
whose height is 15 ft. Use the formula A = 9/450 ва, ft. 


4. Mr. Swift owns a lot at the cor- 
ner of Main St. and Fox St.; it 
measures 200 ft. along Main St. 
and 100 ft. along Fox St. What 
is the shape of this lot? The 
dotted segment is 85 ft. long; what does it represent? То 
find the area of hides. what segment will represent the 


base? Find the area. y is it wrong to multiply 200 by 
100 to find the area?Discuss this point thoroughly. 


Find the areas of these parallelograms. The first number is the base 
and the second number is the height: 
5. 8 in; 7 in56sq in. 9j ft; 6 FEST sq ft. 150 #.; 95 ft.14, 250, 


6. 6 in; 21 inj5 за. іп. 15 ft; 4 ft.6 sq. ft. 160 ft; 435 #6960 
Sq. ft. 


305 


Have pupils perform experiment in ex. 1, and lead them to discover 
rule before stating it. Rule and formula should be memorized after 


understanding is assured. 


Develop formula for finding area of triangle. Use this formula in soly- 
ing problems (pages 306-307). 


Area of a Triangle 


с 
1. Triangles are three-sided figures. IN 
The base of a triangle is the side on n 
which it stands. Thus, the base of А 
triangle АВС is AB. The height of | N 
a triangle is the distance from its 4 = 


highest point to its base and must — stress. 
be measured on a line perpendicular to the base. The height 
of triangle ABC is CD; CD is perpendicular to AB. 


2. From cardboard, cut 2 triangles exactly alike in size and 
shape. Let each triangle have a base of 3 in. and a height of 
2 in. Color one triangle, as shown below in Fig. 1. On 
the other triangle, draw a dotted line to represent its height, 
as shown in Fig. 2; then divide this triangle into 2 pieces 


P A AA 


Fig. 1 Fig. 2 Fig. 3 Fig. 4 


by cutting along the dotted line, as shown in Fig. 3; mark 
these pieces I and II. Place these pieces around the colored 
triangle to form a rectangle, as shown in Fig. 4. 

The area of the rectangle is equal to the sum of the areas 
of the two triangles. But the areas of the triangles are equal. 
So the area of each triangle is one half the area of the rec- 
tangle, which equals its base times its height. Since the 


rectangle and the triangles have the same base and height: 
Rule and formula should be memorized after understanding is assured. 


Area of triangle = + х base х height 
or Az i bh 


3. Problem Mary’s garden has the shape of a triangle with a 
base of 20 ft. and a height of 15 ft. Find its area. 


Explanation Using A = 4 bh, you get A = 1 X 20 x 15 = 150. 
The area is 150 sq. ft. 


In ех. 1 emphasize meaning of base and height and the fact that height 

is measured on line perpendicular to base, Have pupils perform experi- 
306 ment in ex. 2 and lead better students to formulate rule before presenting 

it. 


Sail Boats 


1. Fred’s canoe has a triangular 
sail which has a base of 9 ft. 
and a height of 7 ft. How 
many square feet of sail area 
has the canoe? 313 


2. Uncle John told Fred that in 
a brisk wind the pressure 
against the sail is 25 lb. per square foot, while in a high 
wind the pressure is 5 lb. per square foot. What is the 
force on Fred's sail in a brisk wind? in a high wind? See 
ex. 1. (Force = Pressure X Area) 782 1b. 1513 1b. 


3. Uncle John says that on an open canoe it is not safe to use 
a sail with a larger area than Fred's (see ex. 1). Find the 
areas of sails with the following bases and heights and tell 
which would be safe for Fred фо usef? 3 
30 sq. ft. 317 sq. ft. 40g sq. ft. 

(2) (a) 71 ft.; 8 Ё.ѕаѓе (c) 10 ft.;, 64 ft.sate (e) 93 ft.;, 84 ftunsafe 
34 sq. ft. 332 sq. ft. 421 sq. ft. 

(b) 82 ft.; 8 ftunsare(d) 9 ft.; ЭТ} ftansate (f) 10 ft.;^ 83 ft-unsate 


Find the areas of the following triangles: 


Base Height Base Height 
4. 14 yd. 5 yd. 35 sq. yd. 65 yd. 34 yd. 1105 sq. yd. 
5. 15 in. Bin. 60 sq. in. 29 in. 17 in. 2465 5а. in. 
6. 7.4 ft. 3.7 ft.13.69 ва, ft. 46.8 ft. 29.2 f1.683.28 sq. ft. 
7. 6} in. 5 in. 16; sq. in. 82 in. 43 in. 19] sq. in. 
8... 19-50: 9.6 іп. 88.80 ва. іп., 105 ft. 9 ft. 463 sq. ft. 

88.8 sq. in. : л , 

9. A triangle has an area of 80 sq. in. Its base is 16 in. So 


80 =4 x 16x h. What is the unknown factor h, which 
represents the height of this triangle?10 in. 


10. A triangle has an area of 60 sq. ft. What is its height if 
its base is 8 ft.? What is its base if its height is 10 ft.? 12 ft. 
15 ft 


Do ex. 1-2 and 3(a) with class. Discuss ex. 9 carefully. Pupils should first 
find 3 x 16 and write the formula as 80 = 8 xh; then find the unknown 
factor h. 307 


Show how to find experimentally the formula for circumference of a circle, 
Use this formula in solving problems (pages 308-311). 
Circumference of a Circle 


1. In a circle the segment OC, which is drawn from the center 

to a point on the circle, is called a radius of the circle. 
OB and OA are also radii (plural of 
radius). The segment AB, which 
passes through the center, with both 
its ends on the circle, is called a 
diameter. You see that a diameter 
is twice as long as a radius. If you 
let d stand for the length of the 
diameter and r for the length of the 
radius, then d = 2r. If r is 3 in. long, 


how long is d? Sat is 16 in. long, how long is r? 8 in. 


2. The distance around a circle is called its circumference. 
It is not easy to measure the length of the circumference 
because it is curved, so it is fortunate to be able to find the 
circumference of a circle without measuring it. It is 
easier to measure the length of the diameter of a circle be- 
cause it is a line segment. The circumference of any circle 
is about 37 times as long as the diameter of the same circle. 
If you have a small circle whose diameter is 7 in., the cir- 
eumference of that circle is about 31 х 7 in., or 22 in. long. 
If you have a large circle whose diameter is 14 ft., the 
circumference of that circle is 34 x 14 ft., or 44 ft. How 
long is the cireumference of a е if its B nter is 21 Ju t1 
if its diameter is 35 in.? Mi in.? ? 154 in, З 


Diameter 


Circumferen®® 


3. Mathematicians have ЫК the following relationship 

between the diameter and the circumference of a circle. 
If the length of the circumference of any circle is divided 
by the length of its diameter, the quotient is the same 
number. This number is very important in mathematics 
and is represented by the Greek letter т. This letter is 
spelled pi and pronounced "pie." m is approximately equal 
to 37. Asa decimal т is equal to 3.14, correct to the nearest 
hundredth. A more exact value of z is 3.14159, but for 
most purposes you can use 34 or 3.14 for the value of т. 

Discuss ex. 1-3 with class. Be sure pupils understand meanings of terms 

“radius”, “radii,” “diameter,” and “circumference,” Have pupils locate 

308 these on other circles, Emphasize that diameter is longest distance 
across circle. 


д. Jim wanted to find out for himself if the circumference of a 
circle is about 3.14 times as long as its diameter. As an ex- 
periment, he measured the top of a drinking glass, which is 
a circle. First he measured the diameter of the top of the 
glass and found it to be 21$ in. to the nearest j4' in. In 
measuring the diameter, he could not measure on a line 
passing through the center because the center is not given. 
So he took the greatest width across the top of the glass 
as the diameter, measuring to the outside edge of the glass. 


Next Jim measured the circumference of the glass like 
this: He eut a narrow strip of paper about 10 in. long and 
1 in. wide and wrapped it tightly around 
the glass, elose to the upper edge, letting 
the ends of the paper overlap as shown 
in the picture. He held the paper firmly 
in this position with one hand while, 
with the other hand, he made a pencil 
mark on the paper at A, opposite the 
end of the paper underneath it. Then 
he unwrapped the paper and measured the distance from 
mark A to the other end of the paper. This distance, which 
was 815 in., represented the circumference of the circle. 


Then Jim divided 85 by 216 1 

as shown at the right. How did 135 14 135 
he get 4882 18? When he di- jg Nur T 3.139 
vided 135 by 43, he carried the 1 
quotient to 3 decimal places, whieh 
gave 3.139. Rounding off 3.139 to the nearest hundredth, 
he got 3.14. So Jim's experiment showed the circumference 
to be about 3.14 times as long as the diameter. 

5. Try Jim’s experiment with a drinking glass. Make your 
measurements to the nearest jg in. Do you get 3.14? 

6. Measure the diameter and the circumference of the top of 
a circular waste basket and of a circular baking pan. Use 
a cloth tape or flexible steel tape. For the diameter be sure 
to find the greatest width across the circle. Divide and see 
how close to 3.14 your results are. 


4 with class. Be sure pupils know why greatest 


"LEN AUR co DEM MN 
width was used and Why 816 was divided by 216 Have pupils perform 309 


experiments suggested in ех. 5-6. 


Discuss experiment in ех. 


A Formula for the Circumference 


1. Since the length of the circumference divided by the length 
of the diameter equals т, for any circle: 


Circumference = т x diameter 


If you let C represent the circumference and d the diameter, 
a formula for the circumference is: 


С = та 
In this formula you may use 3.14 or 34 for т. 


2. Find the circumference of a circle that has a diameter of 
15 in. Use 3.14 for r. 


> Using С = та, you get C = 3.14 х 15 in., or 47.1 in. 


3. Using т = 3.14, find the circumferences of circles with 


these diameters: 12 in.;,6.5 ft.;,25 in.;X10 ft.; (100 ft. зи ft. 
: 37.68 im.) 20. 41 fA 78.5 12У 31.4 tA 
4. Using т = 37, find the circumferences of circles with these 
diameters: 63 in.; 56 ft.; 70 in.; 3.5 ft. 11 ft. 
: 198 in. f 176 ft. 220 in. 
5. If a circle has a cireumference of 44 in., what is its diameter? 
Use т = 34. 


> In the formula С = zd you know that C = 44. So 44 = 34 X d. 
To find the unknown factor d, you can divide 44 by 31. Thus, 
d = 44 + 34 = 44 — 22 = 14. The diameter is 14 in. 


6. Using т = 37, find the diameters of circles with these cir- 
f 166765 in.; 
аад геше и it ‘ote n { З 

7. Using т = 3.14, find’ the diameters of circles with these 
circumferences: 62,8 ft.; 21.98 in; 46.8 in.; 132.7 ft. Give 
answers to the nearest’ tenth. 7!" 14-9 in’ 423 ft. 

8. The wheels on Tom's bicycle have а diameter of 28 in. Find 
the cireumference of each wheel. How many inches does 
Tom ride each time the wheels revolve once? Ноу many 
feet?’;How many revolutions do the wheels make when Tom 
rides 1 Шин Use т = 31, 

9. Change 37 to a mixed decimal and round off the result to 
the nearest hundredth. 3.14 


Have pupils draw two line segments side by side whose lengths are equal 
to the diameter and the circumference of a circle, to show visually the 
310 relation of these two lengths. 


Problems about Circles 


1. You know that the diameter of a circle equals twice the 
radius; that is, d = 2r. In the formula C = zd, you can 
replace 4 by 2 r, which will give this new formula: 


С=2тг 
This formula shows how to find the circumference of a circle 
when its radius is given. 
2. Find the circumference of a circle if the radius is 3 ft. Using 
С = 2 тт, you get C = 2 X 814 X 3. Finish the work.18.84 ft. 
3. Using + = 3.14, find the circumferences of circles with these 


radii: 5 ft, 30 ft, 10 in. 24 ft 60 ft 40 yd.251.2 yd. 
7 7 u$. 
31.4 ft 188.4 ft! 62.8 іп: 150.72 ft. 376.8 ft. 


Using т = 34, find the circumference of each circle: 

4. d=7 ft. 22 ft.r = 103 #66 ft. r= 17i injio in. d = 42 ina32 in. 

5. г =3 ft. ig rt, d = 20 ydo ya, d = 84 ft. 264 rt, d = 98 inos in. 

6. A circular tin can has a diameter of 31 in. How long must 
the paper label for this can be if 2 in. is allowed for over- 
lapping? Use т = 3}. niin. 

7. Betty wants to put a ruffle of lace around a circular pillow 
slip that is 15 in. in diameter. She must allow 14 times the 
length of the cireumference in order, to ruffle the lace. How 
many inches of lace does Betty heed?’ How many yards of 
lace should she buy?2 Use т = 3.14. 

8. A circular plot of ground has a diam- 
eter of 200 ft. It is surrounded by a 
racetrack 25 ft. wide. Find thé'inner 
and thd?buter circumferences of the 
track. Use т = 3.14. 

9. ic ex. drove, how many feet less is 
it around the inside of the traek than 
it is around the outside?i57 

10. If you know that the cireumference of a circle is 22 ft., what 
is the length of its radius? Let т = 34. 35 ft. 
Present original problem and lead pupils to discover formula in ex. 1. Use 


this formula in ex. 10 to find the unknown factor r. You can also use the 
formula on page 310 and find the unknown diameter first, then the 311 


radius, 


Reteach finding volume of rectangular prism and develop formula for finding 
these volumes (pages 312-315). Bring to class various rectangular solids 
Rectangular Prisms (boxes, blocks, a brick). 


1. A geometric figure shaped 
like a box is called a rec- 
tangular prism because 


Rectangular Prism Cube its 6 sides are all rectan- 

gles. If the 6 sides are all 

squares, the prism is called a cube. The dimensions of a 

rectangular prism are its length, width, and height; these 

dimensions may all be different. If the prism is a cube, the 
dimensions are all the same. Demonstrate meanings of terms. 


A cube that is 1 in. on each edge contains 1 cubic inch; 
its volume is 1 cu. in. What is the volume of a cube that 


is 1 ft. on each edge? vof a cube that is 1 yd. on each edge? 
eu. t: 
To find the volume of a box that is 


5 in. long, 3 in. wide, and 4 in. high, 
you must find how many 1-inch cubes 
it will hold. It will take 15 cubes to 
cover the bottom of the box and 4 
layers like this, or 4 x 15 cubes, to 
fill the box. Each cube is 1 cu. Ш., 80 
the volume of the box is 4 x 15 cu. in., or 60 eu. in. A short 
way to find 60 is to multiply the 3 dimensions together, like 
this: 4 x 5 x 8 = 60. Try to perform similar experiment using 


4 Shoe box and inch cubes. В 
4. Неге is the way to find the volume ofa rectangular prism: 


Volume of rectangular prism = length x width x height 


You can write this as a formula, as shown below: 
V=Iwh 


What is represented by У? by 1? by w? by h? by lwh? 


Find the volumes of rectangular prisms with these dimensions: 


5. 
6. 


£5 
Emph 


sides which are rectangles, Stress that volume 


9 in. X'S in 3 їп. 185:с0: in, 19 in. x 8 in. x 9 in. 864 cu. in. 


7 in.x4 in. x 21 in. 70 cu. іп, 8: in. x 6 in. x 5 in. 2621 cu, in. 


1 Р n^ 
4ft.x ftx 3f.6cu t. 2 fx 35 x 6n 1d cu. fte 
185176 that rectangular prism has square corners 


is amount a prism will 


312 hold, if filled with Something. It is also called capacity. 


and that there are 


1 cu. yd. 


6 


Cubic Measure 


1. John has a box that is 1 ft. long, 8 in. wide, and 9 in. high. 
Find the volume of the box. 


> To find the volume, you need to have all dimensions given in 
the same unit. You can change 1 ft. to 12 in., and then all the 
dimensions will be in inches. Or you can change 8 in. to 3 ft. 
and 9 in. to 3 ft., and then all dimensions will be in feet. Find the 
volume of the box both in cubic inches and in cubic feet. — , : 
864 cu. in.,5Cu. fU. 


Find the volumes of boxes with these dimensions: 


144 cu. in., fo Cu. ft. 3 cu. ft., 5184 cu. іп, 2 cu. ft., 3456 cu. in. 
2. ТОЗБОС 6" х 15 х 4 о: ^. 

5 си. ft., 8640 cu. іп. 820126.) 21128 cu. in. 12, 960 ĉu. in. йы cu. ft. 
3. 2' x 1077х 37 9x1 xl 4’ x 15" x 18’ 


4. If the three dimensions of a cube are each 1 ft., the volume 
is 1 cu. ft. Change 1 ft. to 12 in., and then the dimensions 
are 12 in. X 12 in. X 12 in. and the volume is 1728 cu. in. 


This shows that 1 cu. ft. equals 1728 cu. in. 


5. If the three dimensions of a cube are each 1 yd., the volume 
is 1 cu. yd. Change 1 yd. to 3 ft., and then the dimensions 
are 3 ft. x 3 ft. x 3 ft. and the volume is 27 cu. ft. This 
shows that 1 cu. yd. equals 27 cu. ft. 


6. Learn this table of cubic measure: 
Emphasize. 


авахуаци аг АНИВЯНАВАВРЧЧАНАДАДИЛВАНиЙЛИА Ви Илиййни лайнииаашиланаВви ана 48868859 


1728 cubic inches (cu. in.) -1 cubic foot (cu. ft.) 
27 cubic feet (cu. ft.) = 1 cubic yard (cu. yd.) 


162 
7. How many cubic feet are there in 6 cu. yd.?” How many 
are there in 24 cu. yd.®%in 8 cu. yd.? 18 вда 


8. How many cubic inches are there in 5 cu. ft.2 in 81 cu. ft.26048 


9. How many cubic yards of earth must be removed in digging 
a cellar 24 ft. long, 18 ft. wide, and 9 ft. deep? 1What is the 
cost of digging this cellar if the charge for doing the work 
is $3.25 per cubic yard of earth removed? $468 
Do ex. 1 with class and emphasize that all dimensions must be given in, 
or changed to, same unit. In connection with ex. 4 have some pupils make 
a cubic inch and a cubic foot from stiff paper. 313 


Volume of a Cube 


1. When the three dimensions of a rectangular prism are equal, 
the prism is a cube. If е is the length of one 
` edge of the cube, the formula for its volume is: 


Vzexexe 
У-е 


You know that a short way to write e x e x e is е?, which 
can be read “е cubed.” Point out that 3 is an exponent. 


Using the formula, find the volume of cubes with these edges: 


64 cu. in. 1 cu.. уа 2IG cus Fin. — cu; 1n. 8 cu. yd. 343 cu. in. | 
2.4n.^  1lyd 6 ft. 172214, 7i | 
125 cu. yd. 8 cu. ft. 21 cu. in. z cu. ft. 64 cu. yd. 729 cu. ft. 
3. 5 yd. 2 ft. 3 in. 2-8. + yd. 9 ft. 
4. Find the уа! 321) 93% (88, з. 3 1331 
4 alue of Ls Юн 85 10 118: 


5. Which box will hold more, one that is 5 ft. Бу 3 ft. by 4 ft. 
or one that is 4 ft. on each edge? 4 ft. on each edge 


6. How many more boxes in the shape of а 1-foot cube can 
be packed in a large box 3 ft. on each edge than in a box 
2 ft. by 8 ft. by 4 ft.? 3 


7. A ton of hard coal occupies about 35 cu. ft. Mr. Bell has a 
coal bin 9 ft. long and 7 ft. wide. How many tons of hard 
coal will this bin hold when it is filled to a depth of 5 ft.? 9 
to a depth of 4 ft? to a depth of 3 ft.? 5.4 


The fish tank in the science room is 28 in. long, 18 in. wide, 
and 13 in. high. The water in it comes to within 2 in. of the 


top. How many gallons of water are in the tank if 1 gal. 
occupies 231 cu. in. of space? 24 


9. A schoolroom is 35 ft. by 30 ft. by 12,4, How many cubic 
feet of air space does it contain? ^ff 200 cu. ft. of air space 


are allowed for each pupil, this room is large enough for 
how many pupils? 63 

Ex. 10 may be Чопе às class project. 

10. Get the dimensions of your schoolroom. It has enough air 
space for how many pupils? See ex. 9. 

Through original problems and questions, lead pupils to discover formula 

in ex. 1. Do ex. 2 with class and have them complete ex. 3-9. Discuss 

314 these problems thoroughly and clear up any difficulties, 


Finding Volumes 


1. The new house being built on Elm Street will have a cellar 
39 ft. long, 24 ft. wide, and 9 ft. deep. The earth that is 
being removed is carried off in truck loads of 4 cu. yd. each. 
How many truck loads will there be in all?78 


2. A crane is used to lift blocks of marble from a quarry. This 
marble weighs 168 lb. per cubic foot. If a block of marble 
measures Get. by 4 ft. by 43 ft., how many pounds does it 
weigh? About how many tons does it weigh?, Could a 5-ton 
truck carry it? No 105 


3. Find the weight of a block of marble containing 64 cu. ft.1050 1b. 


4. Nan has a fish tank 18 in. long, 12 in. wide, and 11 in. deep. 
She keeps it filled with water to a depth of 8 in. Water 
weighs 622 lb. per cubic foot. The empty tank weighs 15 Ib. 
What is the weight of the tank and the water together? 775 1b. 


Pupils should complete ех. 1-4 independently. Discuss answers with class 


and let different pupil 
much practice 1n measuring 


в explain their solut ions at board. Give pupils 
boxes and computing volumes. 315 


Present “review of problems and computations of year's work (pages 316-320). 
Individual conferences with pupils who had errors will still be helpful at 
Problems this time in strengthening problem-solving skills. 


1. Mrs. Clark wants to cover her kitchen floor with linoleum 
that is 6 ft. wide. The linoleum comes in large rolls and 
she can buy a piece any length she needs. Her kitchen floor 
is 18 ft. long and 14 ft. wide. How many running feet of 
this linoleum should she buy?42Draw a plan of the kitchen 
floor, showing how the linoleum can Бе laid in strips so that 
there will be no waste. 


2. The linoleum in ex. 1 is sold at $2.15 a square yard. How 


much will Mrs. Clark have to pay for the linoleum? $60.20 


D 


3. Mary measured the circumference and the diameter of the 
the circular top of a waste basket. She got 344 in. for the 
circumference and 104 for the diameter. What result did 
she get when she divided 341 by 103? Since her result was 
much more than 3.14, she made her measurements again 
and found that the diameter should have been 10g instead 
of 103. Divide again, using 102. Is this result closer to 3.14? йн 
A circular flower bed is 103 ft. in diameter. If tulip bulbs 
are to be planted 9 in. apart around the edge of this bed, 
how many bulbs are needed?44 Use т = 34. 


4 


5. Draw 3 triangles of different shapes. Make the base of each 
triangle 4 in. long. and the height 3 in. What is the area 
of each triangle? Does the fact that the triangles have dif- 
ferent shapes affect their area? No 


6. The scale on a map shows that 1 in. on the map represents 


2 mi. How many miles apart are two towns if they are 
25 in. apart on the шар? 5 


РД swimming pool is 60 ft. long and 30 ft. wide. How many 
cubic feet of water will it take to fill the pool to an average 
depth of 41 ft.? How much will this amount of water cost 
at 306 per 100 cu. ft.? $24.30 


Review Problems 


1. Mr. Martin needed $1200 to use in his business. He bor- 
rowed that amount at 5% interest for 6 mo. How much 
interest did he pay?s30 


2. The sales in Miss King's bookshop amounted to $15,000 
last year and to $13,800 this year. Find the per cent of 
decrease in her sales. 8% 


3. For the past 5 yr. Miss King's annual sales have been 
$15,500; $17,400; $16,000; $15,000; and $13,800. Find her 
average annual sales. $15,540 


4. Sam can walk 2 mi. in 36 min. At this rate, how many 
hours and minutes does it take him to walk 8 mi.?2 nr. 24min. 


5. A lot shaped like a parallelogram has a base of 242 ft. and 
a height of 90 ft. What part of an acre is this lot? 5 


6. Jim spends an average school day as follows: 7$ hr. at school 
and lessons, 81 hr. for recreation, 15 hr. for meals, 2$ hr. 
for practicing his music lesson and for work. The rest of 
the time he is in bed. How many hours is Jim in bed? 83 


7. Last month Jack sold 12 doz. eggs at 55¢ a dozen, 10 doz. 
at 62¢ a dozen, and 8 doz. at 65¢ a dozen. Find the aver- 
age price per dozen Jack got for all these eggs. 5.60 


8. On a шар 3 in. represents 10 mi. If the map distance be- 
tween two cities is 35 in., how many miles is the airline 
distance between these two cities? 50 


9. The gas company in Weston charges $1.50 per 1000 cu. ft. 
of gas. Find the charge for 1600 cu. ft. of gas. $2.40 


10. Mr. Ward drove his car 250 mi. and used 14 gal. of gaso- 
line. Find, to the nearest tenth of a mile, the average num- 
ber of miles Mr. Ward drove per gallon of gasoline. 17.9 


11. Draw a circle graph to represent Miss Lee’s budget for m 


annual salary of $3600 aer taxes. She estimates $1300 or 
room and board, $1000 or, vings, $400 Tor clothing, $500 
for advancement, and $400 for a reserve fund. See Guide. 
Check papers carefully and analyze errors. Help pupils to see causes of 
errors. Conduct class discussion of problems to help clarify pupils' thinking. 
Plan specialized review of certain topics if needed, 317 
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Review 


Add up. Check the work by adding down: 


1. 4246 1890 11% 152 875 
3388 7851 24 104 .025 
9911 2770 10 43 375 
4167 9037 122 112 .500 
9063 8162 73 9 {125 
6131 9856 155 134 750 
36, 906 39, 566 595 655; 2.650. 

Subtract. Check the work by adding: 

2. 21473 1153 4252 9.250 

19328 1094, 176% 4.875 


Multiply and check the work: 


3. 6749 х 8007 54,093, 243 
4. 1842 x 2500 4,605, 000 


17.8 х 4593 81,755.4 


006 х 72.25 -43350 
5. 3520 х 4926 17,339,520 5 


.32 х 9.026 48.01832 


Divide. Give answers to the nearest tenth: 


6. 2,602,557 + 369 7053 
7. 1,961,244 + 628 3123 
8. 359,748 - 4817 (4-7 
Find the answers: 

9. 15% of $86 $12.90 
ТО. 41% of $92 $3.91 


124% 


314% of 590) $282.60 


702 = .72 915 
467 + 86 54-3 
18.6 + 15 124 


9.38 
5.20 
4.15 
7.39 
6.57 


5.00 
37. 69 


$900.00 


89.95 
$810 05 


24.6 + 3.8 8-9 
169 + 208°° 
746 4 317 2 


of $44 $5.50 2009, of $557 $1114 


Put the correct number in gue space: 


11. 12 is. (9, of 75 


: 409, of 120 8168 5r 
i2. 25 is . 2% of 40 іже 192 is 108 


Enphasize importance of carefully checking eact 


return to pupils so they may find and correct mistakes 


1 


„1%, of 40 
9 is2°.% of 45 


h example. Check papers and 


125% of $276 977 


Problems 


1. Here is Mrs. Ford’s recipe for vanilla ice cream: 
4 cups milk 6 1 cup sugar 13 1 cup cream, whipped 1 
4 eggs 6 + teaspoon salt 3 1} teaspoon vanilla? 1 
Mrs. Ford wishes to make enough ice cream so she will 
have half as much again as this recipe will make. How 
much of each ingredient should she use?See answers above. 


2. An airplane left New York at 3:15 Р.М., traveling south. 
It covered 170 mi. in the first 40 min. At that rate, find 
the time it will arrive at an airport 850 mi. from New York. 6:35 Р.М. 


3. Draw a line graph showing hourly changes in temperature 
for a day, beginning at 8 A.M. and ending at 6 P.M. Make 
up the temperatures. 

4, Mary’s commission for selling Christmas cards was $4.95. 
She had received $27.50 from the sale of cards. Find the 
rate of commission Mary was allowed. 18% 


5. Dick rode 14.5 mi. on his bicycle in 1 hr. 18 min. Find, 
to the nearest tenth of a mile, Dick's speed in miles per 
hour. (First change 1 hr. 18 min. to hours.) 11.2 

6. John estimated the length of a fish pole to be 15 ft. When 
he measured the length, he found it to be 18 ft. Was his 
estimate of 15 ft. within 25% of the true length? yes: see Guide. 

7. On a map Fairview, Jamestown, and Lee are each situated 
at a corner of a triangle. The distance between Fairview 
and Jamestown is 36.8 mi., between Jamestown and Lee 
17.5 mi., and between Lee and Fairview 29.0 mi. Find the 
distance around the triangle. 83.3 mi. 

See suggestions on pages 316-317. 
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Mixed Practice 
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12. 
13. 


14. 


15. 


19. 


320 Pupils who had errors should do computations aloud so you may check their 


. Which is more, 124% of $52 or 15% of $44? 15% of $44 

. Find the average of 286,324; 307,190; and 292,254. 2°. 256 
. What is the product of 23, 51, and 245? 28 

. What number is 609; more than 175? 280 

. How many times is 24 contained in 72? 32 

. What number is 8 less than twice 35? 62 

. Which is less, 32 x 84 or 122 x 24? 12] x 24 

. Find the average of 123, 108, 142, 113, 101. 12j 

. Find the cost of 18 candy bars at 3 for 136. 8c 

. Find the difference between 11.35 and 9.68 and multiply 


the difference by 2.5. 4-175 


. Find the cost of 310 kw-hr of electricity if the rate is 6€ 


per kw-hr for the first 200 kw-hr and 5é per kw-hr for all 
above 200 kw-hr. $17. 50 


75 is 4 of what number?”75 is & of what number? 120 


Which coin. bank contains more money, one that has 27 
quarters in it or one that has 7/7 nickels and 28 dimes in it? 


How much more? $. 10 The one with the quarters 


ү 354, 200 
Find the product of 12,650 and 28.“Then divide the prod- 
uct by 49 and find the quotient to the nearest tenth. 7228-6 


Multiply: Subtract: Divide: Add: 
328 

6.275 16. 921678 17. 3.6)11808 18. 4.125 
.36 299834 6.500 
2. 25900 621,814 3.750 
Subtract: Add: Divide: er 
4.62 

е { 
З 20. 32 21. 121 «22 42 7.400 
2$ 48 5.250 
613 81 33. 650 


understanding of concepts and skills. Class discussion of solutions may 
help clarify thinking. 


a 


10. 


Present last problem test. 


A Problem Test 


The inside measurements of a rectangular can are 3} in. by 
3 in. by 6 in. If a gallon of maple sirup fills a space of 
231 cu. in., what part of a gallon will this can hold? $ 


Mr. Low earns $4000 a year after taxes. He spends 25% of 
it for rent, 30% for food, 15% for clothing, and 18% for 
other things. He saves the rest. How much is saved?siso 


At the flower shop large red roses are $6.00 a dozen. How 
much must Miss Fair pay for З roses? $1. 50 


Henry can give correet answers to the 100 addition faets in 
21 min. This is an average of how many seconds per Ѓасі? 11 


Mrs. Gray uses her electrie toaster an average of 15 min. 
a day. If it costs 34¢ per hour for electricity to run the 
toaster, what does it cost to use the toaster for 30 days? ас 


How many yards of rug binding must you buy to sew 
around a circular rug that has a diameter of 3$ ft.? Allow 
6 in. of binding extra. The binding is sold only by the 
whole yard... Use т = 37. 


4yd. : 
A telegram cost $2.95 without the tax of 10%. Find the 
tal -Afd the total cost of the telegram. Count any fraction 
of a cent as an extra cent. $3. 25 


In Newtown the amount of rain that fell during the year 
was 41.74 in. Find, to the nearest hundredth of an inch, 
the average number of inches of rain that fell per month. 3.48 


Last year Mr. Allen paid $750 a year for rent for his house. 
This year the rent has been raised to $840. What per cent 
has Mr. Allen's rent been increased? 12% 


A roll of linen toweling contains 504 yd. How many towels 
each 27 in. long can be cut from this whole roll? вт 
Have pupils complete bar graphs started on page 41. 


0-5 6-2 8-9 10 


SEDIS You need help Fair Good Excellent 


Record summary of results of these problem tests on progress cards. 
Discussion of problems will still be helpful at this time to reinforce 
pupils' skills in problem solving. 321 


Present diagnostic tests (pages 322-323) of skills taught in Grade 
with practice-page references. 


How Much Have You Learned? 


-1 


If you miss more than one example in a row, turn to the Practice 
Pages for that row. 


(1) (2) ractice 
Add. Then subtract. Check the work: ages 
1. 3 hr. 25 min. 8 yd. 11 in. 89, 290 
1 hr. 40 min. 4 yd. 25 in. 
(1) 5hr. 5min.; (2) Ihr. 45min (1) 13yd. ; (2) 3yd. 22in. 
Find the areas of rectangles with these dimensions: 
2. 10 ft x 7 ft, 70 sa ft. 5 yd. x 3 уа, 32 sa. yd. 299 
3. 2 ft. 6 in. x 2 ft. 55a. ft.20 in. x4 yd, 360 sq. in., or 300 
8 sq. yd. 
Find the areas of Spates having these sides: 1 
99а: in. 49 Sq. It. 125 Sq. vd. 51102584. ft. -16 Sq. mi. 
43m А 3b wu Oo, mL 300 
Find the number to put in each space: 
: 1 
5. 2 sq. ft. 279? sq. in. 30 sq. ft. = 23. sq. yd. 301 
6. 81 су. ft. =.. cu. yd. 5 cu. yd. = 139 cu, ft. 313 
Find the areas of these parallelograms: 
Base Height Base Height 
Za OTI: 4 ft.24 sq. ft. 3 yd. 1 yd. 3 sa. У4.305 
Find the areas of these triangles: 
Base Height Base Height 
8. 10 ft. 13 ff, 65 sa ft. 9 in, 7 in. 306, 307 


315 Sq. in. 
Find the circumference of circles with these diameters, 
Use т = 33: 


9. 14 in, 44 in. 107 іп, 33 in. 12 f 52 ft. 12 ft, 372 11-41) 


Find the volumes of boxes with these dimensions: 
10. 4' x 51! x 6' 132 cu.ft. 4’ x 4 х A! 64 cu. ft. 312 
These pages may be used as end-of-year tests. Check papers care- 
fully and analyze errors, Through individual conferences try to 


322 clear up difficulties. Assign practice pages for remedial work 


as needed. 


How Much Have You Learned? 


If you miss more than one example in a row, turn to the Practice 
Pages for that row. 


Practice 
Subtract. Check by going over the work: Pages 
3 1 1 1 
1:57 9 44 87 33 mo 
1 5 5 5 7 
28 56 2% 5% 25 
Multiply or divide and check: 
1 23 
2: ё х 12 1) 9 x 34 ai 153: 63-66 
3. 12 х 316 21 х 2561 3х111 67 
Z 9 1 222 тӘ 2 = 
4, 15 + % 35 167212) 5 4+ 105 72-74 
5. 2a tage $423 2 6212-3124) 75,76 


Divide. If you continue to have a remainder, give the 

quotient correct to the nearest tenth: PS 
10.6 6 17.2 

6. 7)7.39 2.9)3.316 .31) 4.203 6) 10.3 111-113 
‚09 


2 528.4 22 

7. .9) 486 .19) 100.4 8.2) 1.267 .8).072 116 

Find the answers correct to the nearest cent: 
2,91 

8. 5% ої $375$.19 25% of $9.25 219, of $73 51.64 138 

т 2500 21 84:58 1з 

9. 31% of $120 23% of $2 12% of $68 $1.19 142, 144 
2214 

10. 116% of $318. 300% of $738 2357, of $52 5122-2045, 146 


Find the number to put in each space: 


1 
11. 36 77:56 of 96 21 is 202,9 of 80 214-216 


Find the per cent of increase or decrease that the 


second number shows over the first number: | 

35% increase 6% decrease 100% increase 
12. $60, $81 4250, $185 $450, $900 227 
Results of tests should be summarized on pupils' progress cards. If pupils 
need extra summer work, refer them to practice pages or “Моге Practice," 


pages 325-341. 323 


Provide end-of-year test on year’s work. Use to test readiness for Grade 8, 


Are You Ready for the Next Grade? 


If you can do the exercises on this page with few or no mis- 
takes, you are ready for the next grade. 


Find the answers: 


1. 2343413 4 371% of $224 584 % x 13 13 
2. .375 х 8.34 3.12750 128% of $375 $480 9 +234 
3. 3927 + .07 5610 210.02 — 7.93 202. 09 32 x 14 4 
4. 16% of $225 536 128,018 -+ 2783 46 75101 
5. 217, of 51503413 6.251 + 9.588 + 5.375 21.214 81 — 32 45 
6. 4827 + 1209 + 6000 + 155 + 3276 + 983 +7814 24,264 

What is the correct number for each space? 

7. 24 5.2. % of 32 9 ft. Bin. = °F. f 

8. 45 is 150, % of 30 ИСИ = Буа. 

9. 125122 % of 96 3 sq. ft. = 1%. sq. in. 


10. When the cost of a pound of butter increases from 40¢ to 
88¢, find the per cent of increase, 120% 


11. Three boys ordered these supplies for their camping trip: 
groceries, $8.29; meat, $3.16; camp stove, $10.75; 15 yd. 
of mosquito netting at $.17 a yard. The boys shared the 
cost equally. How much did Bill have left from $10? $1.7 


12. How much did Patty pay for a suit marked $30.00 that she 
bought at a discount of 25%? $22.50 


13. Draw a hexagon in a circle. Then draw an equilateral tri- 
angle inside the hexagon with its corners on the circle. 


14. The cost of sending a telegram to East Harbor is $1.45 for 
the first 15 words and 63¢ for each extra word. There is a 
tax of 10% on the cost of the telegram. Find the entire 
cost of sending a telegram of 27 words at this rate. $2.45 

Check papers carefully and note kinds of errors. Record results on 

progress cards to show improvements or weaknesses, Class discussion 


324 of these examples may still help to increase understanding and clear 
up difficulties, 


Pages 325-341 provide practice material in all skills reviewed or taught. 


Grade 7. 


More Practice 


-————— ——————-— 


- 


7+6+1+8+8+6+3+2+9+7 +3 + 9 69 


2 8+2+1+9+5+6+2+0+9+1+2 +5 50 
3. 1+2+9+9+7+1+8+3+9+4+8 +4 65 
4 7+3+4+3+6+8+2+9+5+7 +4 +6 64 
5. 434 55 +25 +56 +74 + 18 + 83 + 26 + 69 + 27 476 
6. 94 477 + 17 +36 + 19 + 65 + 50 + 67 + 13 + 56 494 
7. 66 + 34 + 58 + 43 + 34 + 49 + 25 + 38 + 57 + 45 449 
8. 15476 4 66 + 14 + 58 + 36 + 23 +74 + 35 + 42 439 
9. 64492754954 914 88 + 87 + 17 + 39 + 56 104 
10. 81+ 26+ 43 15 + 63 + 56 + 65 + 34 + 63 + 29 415 
e—a 
11 324 269 107 462 4010 2573 8100 
580 763 248 551 7223 3069 3175 
497 384 539 907 8118 1265 6618 
588 994 940 653 2501 3848 5177 
665 120 722 610 3941 8923 7510 
188 279 406 773 5030 3704 7086 
189 612 452 967 9173 6699 4272 
+453 +388 +567 +626 +2229 +2961 +4425 
3484 3809 3981 5549 42, 225 33, 042 46, 363 
12. 200 620 518 120 3004 7000 5333 
937 599 493 752 7537 2449 8018 
828 868 480 937 2998 6361 8261 
606 235 275 716 1285 9181 3489 
972 119 731 447 8410 3990 7203 
930 156 738 154 5635 8634 6474 
839 128 537 425 1928 3307 4680 
778 604 666 101 9754 8260 5135 
+162 +236 +596 +246 +2509 +2471 +9638 
6252 3565 5034 3898 43, 060 51, 653 58, 231 
13. $396.79 $726.35 $488.06 $109.97 $531.64 
888.27 238.91 45.62 460.45 758.80 
695.49 529.72 974.11 112.06 688.23 
736.95 7.80 701.44 55.26 67.11 
753.98 458.22 161.71 305.59 834.90 
1 408.56 432.80 922.74 312.22 
39.69 53.66 81.24 369.67 30.86 
+805.72 +444.53 +670.16 + 33.77 +319.99 
$4320. 06 $2867.75 $2555. 14 $2369.51 $3543.75 
These pages are correlated with ones throughout the test. Use for indi- 
vidual pupil assistance, review and reinforcement of processes, 325 


testing, and so on. 


326 


More Practice 


1,- 938 1879 5000 14635 
—566 —1488 -1252 -5369 
372 391 3748 9266 
2. 596 6007 6194 27567 
-394 -2999 -4208 -8079 
202 3008 1986 19,488 
3. 600 5813 3421 21421 
-168 -3889 -1523 —6465 
432 1924 1898 14, 956 
4. 375 4000 4815 50726 
—358 —3864 -1337 -8048 
17 136 3478 42,678 
5. 900 3284 7000 78319 
-303 -1408 -4415 -76954 


2585 1365 


681331 
-641455 
39,876 
489006 

—– 111468 
‚ 938 


915943 
—888274 
Z0; 065 
864470 
—369591 
494, 879 
557168 
-513843 
43, 325 


2,548 895,752 
6. 74 x 86 6361 45 х 167 1515429 х 412 936 x 957 
5,441 419, 475 
7. 36x36 1296 94 x 208 19,552] 2 х 243 425 х 987 
1, 069 119, 324 
8. 49 х 94 1606 28 х 260 7280 827) cas. 847 706 x 254 
163, 548 
9. 82x65 533094 х 451 42 89048 x 895 396 x 413 
330, 132 31, 215 
10. 56x95 532073 x 981 1161892 х 671 175 х 213 
330 166, 242 
11. 98 x 98 960490 х 875 78 70642 х 815 309 х 538 
: 129, 108 
12. 67 x 89 5963 86 х 127 0922238 x 245 159 x 812 
3, 160 141, 680 
13. 29 x39 113154 x 263 14, 20806. х 860 230 х 616 
ө 390, 260 230, 144 1,639, 624 
14. 65 х 6004 128 х 1798 536 х 3059 
: 174, 640 6, 789, 930 1,056, 450 
5. 37 x 4720 735 x 9238 150 x 704 
238, 659 419, 055 ^s $40 
16. 53 x 4503 Эг х 1365 290 х 1686 
40, 223 500,444 1, 125, 9 
17.19 52117 81259237 357 x 3134. 
252, 685 767, 250 1,951, 750 
18. 97 x 2605 375 x 2046 370 x 5275 
455, 058 4,864, 178 
19. 81 x 5618 ichs 794 X 6290 
28, 080 9, 832, 200 
20. 26 х 1080 248 x 3086 600 x 1387 
249, 676 823, 935 2,843,328 
21. 74х 3374 413 х 1995 502 х 5664 


5982.93 
-783.63 
5 199. 30 


$885.91 
—678.59 


1.32 


PT 


$700.00 
—499.85 


$945.46 
—269.91 
$675. 55 
$522.22 
—153.69 
$368.53 
86,832 
432 x 201 
120, 540 
980 x 123 
454, 346 
619 x 734 
314, 384 
401 x 784 
440, 910 
690 x 639 
109, 782 
321 x 342 
396, 500 
500 x 793 
621, 216 
719 x 864 


3, 609, 375 
1375 x 2625 
11, 284, 260 
1794 x 6290 
14, 312,810 
2006 x 7135 
39, 190, 064 
4798 x 8168 
28, 883, 200 
4513 x 6400 
5, 987, 080 
1237 x 4840 
8, 711, 820 
3060 x 2847 
32,481, 000 
7218 x 4500 


"09 о 5 ч о aaea -Ô 


12. 


1095 + 5219 
8127 +7 1161 
3705 + 3 1235 
2539 + 5507 R4 
861 +2141 
901 + 5516 R21 
416 + 3213 
597 +718 R29 
490 + 3514 
726 + 2233 
891 + 8111 
486 + 549 


996 + 2441 R12 
504 + 4212 


3645 + 5 129 
5753 + 695885 
3645 + 9105 

5577 + 7196 R5 


2418 + 3178 
3237 + 3495 87 
1958 + 22 89 
4067 - 8349 
1848 + 2477 
5067 + 532 R7 
5999 + 9563 R14 
1425 + 1595 
5543 + 9260 R23 
3524 + 4480 R4 


More Practice 


45,027 + 95003 
84,208 + 810,526 
75,320 + 515,064 


83,641 + 99293 R4 


29,484 - 52567 
18,488 - 25739 R13 
83,942 + 94 893 
11,309 + 43 263 
27,615 + 35789 
13,811 + 14986 R7 
10,540 + 12878 R4 
16,318 + 41 398 


76935 +2 
74,270 + 710,610 
26,568 + 83321 


7060 R2 
28,242 +4 ? 


435,260 + 705218 
137,277 + 62179 
31 7,878 ЗУ 
139,132 + 149938 
231,872 + 327246 
736,185 + 858661 
21 8780 2A 
126,061 + 139697 


28,952 + 32 904 R24 266,219 + 535023 


13,635 + 15909 


4090 R7 
220,867 + 547 


396 + 36 11 
644 + 28 23 
368 + 46 8 
399 + 19 21 
976 + 48 20816 
333 + 37 9 
413 + 29 14 R7 
621 + 27 23 
245 + 46 5 R15 
232 +29 8 
266 +38 7 


2441 + 38 64 R9 
1476 + 16 92 R4 
3096 + 86 36 
3038 + 49 62 
1666 + 17 98 
2832 + 59 48 
4019 + 4785 R24 
2167 + 8824 R55 
3927 + 4980 R7 
1350 + 2750 
1235 + 1965 


27,604 - 67412 


253,827 - 793213 
2697 R33 


25,866 + 36718 R18 178,035 + 667 


37,914 + 89426 
17,700 + 18983 R6 
20,300 -- 28725 


587,511 + 876753 
180,830 + 266955 
630,729 + 699141 


16,591 + 39425 R16 278,538 + 783571 


14,877 + 58256 R29 182,856 + 199624 


16,796 + 19884 


355,684 +77 
4619 R214 


50,414 + 56900 R14 277,213 + 66. 


49,392 + 98 504 
13,041 + 27 483 


4200 R13 
476,204 + 68 7003 


283,613 + 59 4807 
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328 


More Practice 


12. 
13. 


14. 


15, 


252)7920 923)23998 438) 366168 619)2659224 
25 29 364 6485 
338) 8450 811)23519 754)274456 226) 1465610 
24 46 585 880 1505 69; 
412) 9888 532) 24483 427) 375760 640) 1603219 
32 14:23 40555 1009 
253)8096 256) 18963 736)298113 241)1689169 
5 31332 719 7630 
342) 1710 708)22379 546)392574 153) 1167390 
CME О 1 
590) 8260 594) 49391 888)114672 694) 2925904 
15 87 R120 810 5835 
282)4230 180) 15780 396) 320760 383) 2234805 
23 21 R300 627 1637 
291) 6693 974) 20754 371) 232617 167) 1275379 
12 42 924 R11 9000 R219 
575) 6900 661) 27762 165) 152477 376) 3384219 
9 R27 58 R11 320 R729 3008 R121 
864)7803 194)11263 972)311769 463)1392825 
H. 4 АЕ s э 
23 12 22 67. 41 E S. ae 
sos bod фо o s сш 
4i 5; br kp SABE uic vg M 6% 
Are Siete mcs. 47 | r6 
рчы Йаш Жат ора atas Bic E D 
дээр “ром MN a э 
+4 ча — o£ 314 +01 g £28 ЕЭ 
a MEETS MCI MAC oe ЖЭ iz 5 
45 63 35 Е 13 9: 25 1% 
2 23 2004 23 12 4, 1% 
Ма сай ОМ сон ИСЕ И. 318 
5 12 9 "Y m EUN 5 3 
à 47 оо оо ^ 
53 12 3% 24 13 4} 2H 75 
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чы G4 D om 3) у па 


4. 


10. 


11. 


+ = 
эй эё O 
ex - кл”! 


| 2 о = pW 
Be ere с Ы олю why әјә Aol 


! 
[v] 
ы- «әл 


| 


! 
о D 
ote |» 
| 1 
A 
162 [оо 


| 
| 


NOS 


l 
xs B niele 


ESL 


-25 


+ 
- 
wN ai= 


Aa wv 
оію2| 


* 
м 
odo 


со -1 
ajo wnt l= 


р 


| 
| 


ы 
о 
е 


| ! 
- t2 
> кю wt — о 
оор №1021 |>. ыо mE 


ci 


won w 
sj- INA! 


со 
aio 


- 


m 
(88 
мө - 


+ 
Зэс 
de i-z|- 1 


j- 


+ 
A Ол 
geo 


+ 
w -NA © 
ai glo ole 1-17 


о = 
aza- 


! 
ь 
21- (ыо 


> 


9 
о = 
wa slo 


ay 
ЇР 
22 

РЕА 


ою © 
|чм-2 


+ 
is 


+ + + 
мо. w Sod 
alo sie slo ni” 


e 
їл 


+ 
— M oO 
zle ete gl- 167 


| 


E 
= > 
о1о Sle 


+ 
м 
мо 


w 
| - 


9 
812 


| 
10 
ы- 


А 


PUE 
el-z 


| 
© 
ale 


| 


Cn 
1+ 


| 
A 
al- 


| 
K о 
ш Shoal 2 


| 


| 
- NA 
м- бім» 


Je 


оо, 
|= slo: 


1 
> 


| 


tw 
(215 


+ - 
oN 
=ч |ә" 


> 
=P 


orm Ble 


+ 


(5) 


N €» 
Be cio ot] 


Ж 
23 
эе 


| 


t2 


со 
MEE 


More Practice 


13$ 92 
426i +73 
402 167 

12} 8; 
+12 +85 

253 17: 

143 43 
+10 +65 

2445 114 

113 1$ 
+157 +87 

274% 104 

223 31 

Бин 

123 92 

4342 m 


201 7 
-103 -13 
1 
106 xc 
132 58 
-73 -28 
62 2 
153 92 
-101 -2i 
5i 11 
20 8 
AE -73 
61 14 
3 3 
> 8: 
dw 
-73 4 

1 
221 4 n 
45 25 
-45 -1 
i 15 


330 


More Practice 


1: 4 8 6 2 3 
2 3 1 12 3 
27: 8 TT oe 25:42:28 sa c^ 2 
3I ТЕ 5I m 215 
252271 7 9 5 4 
-# -Å -31 -4 225 
8 52 65 16 lig 
3 5 
3. 4 91 51 75 22 
-21:1017-43 10241 11070 255 
Fela) AS eel Se c3 cà 
г 2 Э s НЬ 
4. 5 44 25 510 815 
5 5 1 2 
-32 -lš -15 -35 -óm 
3 25 2 15 15 
1 1 
5. 5 91 7} 65 35 3 
5 3 1 11 4 
212 74 -41 -27 02-13 = 
Ф 3i 12 3 3i 11 25 51 
Tell the missing numbers that go in the numerators: 
6. 44=42 4 51-50 53 = 52 4 34 = 3542 
750 ? 6 
2 61-60 21-225 = 28 73-7526 
rae! ? 14 
801325 3:500 61-62, 10 21-259 65 = 6m, L'5 
? 2 1 ? I 
9. 11-14! 7 = 9-3 33-34 25 22521 
21:09:16 15222 2 14 
10. 43 = 454 85 = 833 4-42, 3 75274 56 
1 3 1 1 3 2 
n. 5 4 65 в; 7% 2 
Sgt Ele cen Жыз eee 
2 T 2 13 
3 Г ls 42 16 
12. 3; 81 L 21} 91 
3 5 5 
RO UP Xp ai ee 
Ч 2 58 916 тё 
1 
13. 6; z 81 51 7i 
2 7 
-2; 228 23, -37 -1% 
32 58 6:5 17 51 
1 2 1 3 
14. 94 43 7i 8i 6i 
3 5 
- o -3X “=ё -5 -5 
Wo RS MM 
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33 58 82 121 
+75 +41 +4 +15 
1044 en 1155 2723 

23 91 it 162 
+275 +55 +51 +161 

414 1413 91S 3212 

21 $ iP E 

43 55 81 171 
-21 -3% -4 -15 

1 15 Es ud 1 23 

13 85, 65 372 
-% 24 -% 


5 1 5 

бл E 3i 43 151 
21 E 40 43 7j 
4540 +41 32$ + +64 
TEE a ee eee 2855: 
145 2 ig if се 
117 42 2% 1% 105 
7% 85 2% 13 14 
+31 +42 +61 +35 +135 
112 115) 1112 5 3845 
" 1 7 

25 58 735 91 152 
22 13 41 24 181 
422 +3} 45$ +65 +115 
1 ї 3 

ттр 1021 16H 18,5 452 
25 54 13 21 153 
5j 13 24 $ 105 
61 45 1% i 1 

4 0 

482 474 45i +82 + 95 
2: 1830 101 181 462 
13 51 3 4 111 
8i 55, 8$ 91 171 
21; 6i 43 12 211 
47100443 +4 + +135 
195 235, 19 113 63H 
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Моге Ргасїїсе 


1. }х93 + х зо 24 Z x 48 42 3x36 ?7 

2. ix75 5 1162 pie 10 uds ius 
3. ix9'5 &x3652 хб Цх1214 

4. 7x4 28 ii xd 54 15 х 358 LET 

5. 6x3? 12x 2 10 60 x $3? 48 хт ? 

6 6x42] 16х62  25x$2) — x45 


3 2 
7. 3x8}25} 11x22 10х12 163 — 13x 2j 368 
8. 9х 62 60 24 х 2151 20 х 34 64 15 х 33 50 


9. 6х1171 1521 3258 12x1% 225 18 x 212371 


3 
10. 1159 ! 32510368 bx 1188913. x 13 248 
11. 52x18 105 33 2590 23 х 12 33 13 х 35 42 
1 1 1 
12. 32510275 5118988 52515875 64х14 945 


х 
оа 
p 


> 


x 
na 
Dine 


о 
со 
PI 


eju ойл ор 
x 


- 
we 


a 
x 


© 


ь 
Pie wle 


x 
oN w= 


x 
оч 
сл 


© 


ale cbe alo s ale 


13. 3x35 ixi tki їй 
14. $x$ 8х33 TE бхра 
Wo i рУ 22812 PE 
16. 3х2 16 5xid Meds Oe 
7 (348 ed Feb Gg Бх 
Fk nM 
18. xaje {хз 1х3р3 dedu 
19. Барат Күл 8 13574111 
20115316 201 19 eg ы 3114 
4. дз 81 eh Айк 
22. 7152218  11х719 24х1| 35) 21х12 32 
оз. 31х11 315 92х31 32]  4lxa4p 1721 5 узі 18 


332 


х 


ale ы- 
х 


х 
ојл ом ale о> olo 


ale 


ale 
x 


je 
x 


ol 


сокл Aa 


More Practice 


34,1 12 в +340 15:34:39 5049449 7+2 101 
8.2 12 12 +216 10 +4 125 15 29,163 643 10 
7419: пф (12657) 01334384 вар м 
тээг ага аг. 
„ы dese Ahi de oo den? 
а ТАИ ЭД быз dent 
1133 224179 | 21419 611682 usi? 
33 + $5 25213] — 3badi0 — 25238 31444 
daB mei api! лер анн 
75 +59 33-24 ца 2418: 31-53 
254131 35 +5 52 51-36 22-14 34% 31 
Med ео к га сеа 22 чыры аныыр 
tet л зев EYE 4428 
aS $2335 12716 3 41016 32213 
NEC 17222510 NNI ИС 
даа 04458 o daa o 242110 1481 
9 5 5 2 3 : 3 
33-04 10 61-8 86 6р + 15 12 22 + 8 10 21-34 
eC A EM C Ee 
6 +24 22 12 = 14 10 8-11 62 15 + 2258 10 + 8i 15 
54172 18 +23 8 10 + 23 33 20 + 346 15 + 41 35 
үй иы por puo deno 
get ЕНИ Бани ъан 
пацеў ШИН эрч эрс? o dedu 
5р23) 71+ 2898 10154422 314133 — H3 1 
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More Practice 


2. 


12. 
13. 
14. 


15. 
16. 
17. 
18. 


3.65 6.1 7.36 453 1.592 8.038 
4.84 49.6 6.48 .361 8.558 4.745 
99 7.8 5.48 .222 2.697 5.043 

+1.43 +81.9 +1.69 +.795 +1.239 +1.196 

6.91 145.4 21.01 1.831 14.086 19.022 
47 1.97 3.30 793 8.612 5.370 

63.8 48 5.59 .850 446 9.862 
1.0 6.18 .93 4171 9.374 4.684 

27.7 .61 7.03 405 3513 9,456 

73.7 1.42 24 .068 8.631 8.546 

+91.8 +5.97 +3.46 +.223 +5.270 +2.785 


321294813 92476 158 & 1955.3 js d 
3.16 + 4.51 + 6.25 + 4.37 + 3.75 + 8.87 + 2.25 33.16 

.29 +.85 +.63 + .18 +.38 +.56 + .15 + .39 4.35 3.78 

6.66 + 3.37 + 1.13 + 7.75 + 4.51 + 212 + 7.61 + 9.28 42.43 

3.186 + 4.612 + 1.325 + .863 + .425 + 4.792 + 6.375 21.578 

550 + 1.12 + 2.25 + .33 + 4.54 + 6.67 + 12.22 21.63 

2.38 + 19.5 + 82.7 + 60.93 + 12.6 + 18.9 + 23.5 220.51 

16.5 + 25.625 + 68.75 + 4 + 32.25 + 14 + 11.375 172.500 


4.0625 + 1.625 + 11 + 4.75 + 1.3125 + 2.875 + 4.6 30. 2250 
на гэг 22221 аре,  _  ___ 


62.7 94.2 8.65 1.05 4.143 7.330 
-19.5 -45.3 -.98 -47 -.396 -1,292 
43.2 48.9 7.67 58 3.747 6.038 
93.7 33.2 9.47 3.00 4.195 7.354 
-26.9 685 -1:85 -275 —1.938 —2.195 
66.8 24.7 7.62 ‚25 2.251 5. 159 
96.4 70.1 6.01 8.30 9.954 5.151 
-149 -30.7 -.92 -7.95 -2.315 -3.523 
81.5 39.4 5.09 .35 1.639 1.628 


341-167 17.4 375-15 2.955 $12 $4.37 $1.63 $25 — $11.45 $13.55 
93.8 — 6.42 87.38 62.9 — 37.95 24.95 $18 — $6.54 $11.46 $46 — $29.87 5187 
1.06 -.385 .675 4.81 – 3.1 1, т1 $20 — $9.89 $10. 1170 – $62.28 $1.1? 


:937-.618.319 7.25- 6.44.81 $25 – $826 $16. 74 $30 — $2575 $+” 


More Practice 


© 6 x 3.1819.08 7 x 54.2 379.4 36 х .8129.16 27 x 8.5229.5 49 x .60829. 792 
2. 9x 1.03927 9% .059:531 42 x 9,6403-2 9х 2.6494 84 x 8.31998. 04 
3. 7 x 9046-328 5 х 786 3.930 38 x 4517.10 45 х 3.9175.5 96 x .0424.032 
4. 3 х 3,079.21 3x 9.61 28.83 56 x 5319.2 60 х .9758.20 53 x 3.24 171.72 
5. 9х.042-318 7 x 9,03 63.21 16 x.219.36 31 х .6821.08 27 x .087 2.349 
е 


16 х 5.73.42 12 х 9.8 1.176 17 х 1.9 3.23 .25 х.52-1300 37 х 8.42 31. 154 
8 х 4.63.68 5.4 x.25 1.350 .94 х 3.7 3.418 7.4 x .382.812 8.8 x 49.6 436.48 
8. 3x 9.22.16 08 х 9.5.700 2.5 x .48 1.200 „69 х.51-3519 .38 x .702: 26676 
9. .2 х.98.196 09 x77.693 .82 х 1.6 1312,09 х 9.7.873 3.9 х 6.1724. 063 
10. 7х.37-259 47 х 6.22.94 37 х 4.2 15.54 4.3 х .86 3.698 .98 x .496. 48608 
11. 9 х.54-446 3.6 x 5.4 19.41 24 x.31.744 .87 х 19-1653 4,6 x 6.09 28.014 
12. .5 х 8.34.15 21x179.91 .36 х 8.2 2.952 1.8 х 6.912.42 79 x 8.06 6.3674 
13. .8 х7.45.92 91 x 625-642 3.3 х 47 15.51 .35 х 1.3.455 2.1 x 175 3, 675 
EN 22-22 S 
9 446 x 04.0184. .07 x .24 -0168 04 x 43-0172 16 x .25.0400 .02 x .043. 00086 
15. .08 x .06-0048 .06 x .07- 042 06 x 09:0054 03 x .12.0036 .12х ‚125 01500 
16. .97 x 06.0582 .12 x .31.0372 02 x .46-0092 1,3 x .027.0351 14 x .005. 0070 
17. .5 x 013.0065 11 x 12.0132 09 x 08-0072 ,46 x .04 -0184 6.5 x .096 - 6240 
18. 8х.007-0056 04 x 1.2.048 .07 x 17.119 .08 x .75.0600 .08 x .502. 04016 


9 —336— ——— 8806 5s 4.08 7 558 
19. 6)14.16 7)60.48 9) 53.64 28)131.04 59)21.122 
14.5 31.6 30. 7 112 9. 46 

20. 9)130.5 4)150.4 2)61.4 34) 3.808 33)312.18 
. 213 „311 2.16 5.43 92271 

21. 8)1704 5)1.585 3)8.28 73)396.39 42)113.82 
3.12 141.2. 21:2 76.2 2,76 

22. 6)1872 3)231.6 9)280.8 26)1981.2 61)168.36 
.375 1, 68 38.7 2.31 40. 2 

23. 5)1.875 7)1176 6)2322 74)170.94 42) 1688.4 
5.94 «173 5.81 6.75 3.67 


24. 4)2376 8)1.384 5)29.05 25)168.75 48) 176.16 
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More Practice 


@ 


Divide until шид! is no remainder. 
42. 125 


36)243:00 


Annex zeros if necessary: 


28) 525. ie 


12)223:00 


1. 82337. 
138.5 13. 64 12.5 .8 
2. 6)831.0 25)341.00 34) 4250 35)798, 0 
178. 75 14.5 5625 „Т5 
3. 4)715.00 12) 174.0 967456 000 44)297.00 
4 -9625 4315 3. 125 
4. 5)68. 64) 61.6000 48)11.70000 28) 87.5 00 
"5 .324 25 „85 
5. 8)34.7000 75)24300 56) 48.3000 52)44.20 
3532 5 25 15 
6. 5)3770 36)52.20. 44) 53.900 72)7.02 00 
625 .912 
7. 8)46.1000 25)22.800 авуз2218 32) 13250 
Divide. 


find the quotients correct to the nearest hundredth: 


6815 
32)278.0000 
1.25 
84)609 00 
8) 
38)665.0 
98 
75)43.50 
815 
64)30:8 0000 
24 
25) 48.1 00 


15 
11.40 


In ex. 8-11, find the quotients correct to the nearest tenth; in ex. 12-14, 


в. 97100» 31 28)382 ° 44523 3 63)182 
9. wee 4973 DA Z5. 48 m 
10. 0 87507 65)136 | 223122 | 87)343 
11: 2333 77925" БЕ 17185 177192 
2, «78367 27586 157240“ 037 167259 A 
з. «137. 60825 64728241 557255 Dro 
M. 75905. 8)232 39)247. 59)700 28 1357 
D- these fractions to decimals: 

15. 3.75 is 8.65 ie 5.165 81 Я.м Won 1.5605 5.8 
Change to decimals correct to the nearest hundredth: 

16. 9 .43 3.78 61 5.96 3.70 1921 8.37 5 .46 1716 n.o 
V. he fan Bea ae Boo Bim Ha Hos 8.6 s 


Ф 


Моге Ргасїсе 


Divide until there is no remainder. Annex zeros if necessary: 
283 137 368 


1. 


2. 


6. 


7. 


Ф 


76) 215.08 
394 
9.8) 3861.2 
4.53 
3.5) 15.855 
4.31 
2.8) 12.068 
3.91 
.18).7038 
105 
.95)9975 
4.315 
1.8)7.8750 


3.2) 438.4 


.63) 10.71 
14.2 


79)11.218 


2.64 


.63) 1.6632 


67.3 


2.4) 161.52 


9.42 
3.8) 35.7960 


32.9 


.56) 18.424 


2.4) 883.2 
413 
2.2)908.6 
6.54 
4.6) 30.084 
12.6 


8.4)105.84 


5.48 


47) 2.5756 
40.8 


6.4)261.12 


14.9 


3.5)262.15 


31 


.157) 4.867 


32 
.256) 8.192 
87.4 


51) 44.574 
6.43 


97) 6.2371 
27.5 

6.9) 189.75 
13.6 


7.9) 107.44 


3.15 


9.5) 29.925 


Divide. In ex. 8-10, find quotients correct to the nearest tenth; in ex. 11-13, find 
quotients correct to the nearest hundredth: 
28.3 209.3 


8. 
9. 
10. 
11. 
12. 


13. 


Ф 


14. 
15. 
16. 
17. 


18. 


.6)17 
43.3 
.9)39 
138.6 
7)97 
96.67 
.3)29 
51.18 
.9)52 
2.14 


715 


0 
7).14 
.04 
.8).032 
.075 
6).45 
07 
,5).035 
54 
.6)32.4 


4.6)963 


115.5 


.58)415 


10.3 


7.9)81.6 


1119.44 


.36) 403 


1.09 
8.9)9.7 


81.22 


7.4)601 
401 
43).559 


14.2 
:08)5.936 
012 
7.2).0864 
3180 
:04)151.2 


1735 


.08) 138.8 


: 1086.9 
.65) 1.38 .84)913 
2.5 16.9 
4.6) 1.7 9.3)715 
21.0 660.7 
3.7)100 .61)403 
1.82 8.23 
28) 2.19 4.8)39.5 
.65 487.10 
1.9) 1.24 .31)151 
9.55 8.46 
5.1)48.7 8.2)69.4 
: 1031 
91).2002 8.5).2635 
.021 .0032 
3.7).0777 96).3072 
.0096 .016 
21).2016 .04).00304 
.0027 4670 
35).0945 09) 420.3 
670 2730 
.28) 187.6 .08) 218.4 


310.7 


2.81) 873 
2 


91.6) 208 
42.4 


8.74) 371 
37.10 


.372) 13.8 


9.44 


28.7) 271 


23.18 


36.5) 846 
160 


3 
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More Practice 


1. 15% of 8012 4% of 45018 2% of 80016 16% of $300 $48 
2. 22% of 5011 9% of 20018 5% of 260 13 19% of $150 $28.50 
3. 60% of 3521 6% of 25015 7% of 400 28 32% of $500$160 
4. 24% of 7518 3% of 400 12 9% of 300 27 80% of 56205496 


5. 18% of 7513.5 8% of 50040 4% of 85034 11% of 5350838.50 
6. 50% of 6231 25% of 5213 75% of $240$180 25% of $9.60 $2. 40 
7. 25% of 8421 75% of 7254 50% of $15577,50 75% of $4.80 $3, 60 
8. 75% of 6851 50% of 86 43 25% of 5150837.50 50% of $3.40$1, 70 
9. 25% of 4812 759 of 8866 50% of $216$108 25% of 41.645. 41 


10. 75% of 6448 25% of 369 75% of $280 $210 50% of 57.9833. 99 
© 90% of 8072 6629, of $477 $318 8315, of $25.80 $21.50 
12. 60% of 4527 163% of $966 $161 121% of $64.40 $8. 05 
13. 80% of 9576 3319, of $690 $230 6215, of $75.28 $47.05 
14. 20% of 8517 3719, of $480 $180 662% of $86.31 $67.54 
15. 40% of 4518 8719, of $528 5462 162% of $43.32 1,22 
16. 30% of 7021 1239, of $848 $106 3315, of $49.11516.37 


ў Р 1 (2) 
Find the discount онч the net price if you buy articles having these marked prices 
and discounts: 
$15.00, $425. 00 
(1),(2) 17. $12.50, 109681.25,811.25 $1275, 334% $4. 25,$8.50 $500.00, 15%/ 
70, 60, $211, 80 
18. $15.60, 25%$3.90,$11.70 $14.40, 124% $1.80, $12. 60 370550, 535% 
5, $124, 60 
19. $12.80, 25953, 20, $9.60 52480, 372% $9. 30, $15.50 8045. У5,7308, 
25 .25 
20. $16.00, 507558.00,$8.00 $25.35, 334% $8. 45, $16.90 $183: 50; 553 
456, $194.04 
21. $24.00, 30957. 20, $16.80 — $46.00, 12195 $5. 15, $40. 25 831557 108: 
13.05, $170. 45 
22. $18.75, 20%$3.75,$15.00 $19.65, 334% $6.55, $13, 10 Pid 30° 305 


Ud 
23. $42.40, 2597510.60,831.80 $12.80, 374% $4. 80, $8. 00 Hy oops Bea! 
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More Practice 


Q 


Find the answers correct to the nearest cent: 


1. 3% of $13.60 $. 41 99, of $11.20 $1.01 24% of $36.45 $8.75 

2. 2% of $18.15 9- 36 5% of $27.22 51-38 50% of $11.75 95. 88 

3. 1% of $76.30 8-16 8% of $36.35 $2. 91 159, of $17.32 92-60 

4. 4% of $14.35 9- 9" 3% of $30.40 99! 75% of $32.70 524. 53 

5. 6% of $12.25 $. 74 79, of $68.50 $4. 80 10% of $24.8252. 48 
® 


Estimate the answers: 


6. 84% of $120 $100 63% of $480 $300 39% of $250 $100 
7. 33% of $198 $66 37% of $240 $90 62% of $880 $550 
8. 24% of $520 $130 11% of $625 $62. 50 38% of $168 $63 
9. 66% of $390 $260 38% of $488 $183 34% of $438 9146 
10. 21% of $17083 12% of $288 938 81% of $255 9204 


EMEN Lo c oS gps 
9 the answers correct to the nearest cent: 
11. 225% of $966 52173.50 180% of $375 $679 110% of $50.55 995.61 
12. 2109, of $326 $684.60 2009, of $148 $296 112% of $36.49 540.87 
13. 425% of $162 $688.50 175% of $665 $1163. 75 165% of $80.75 $133. 24 
14. 1129, of $175 $196. 00 120% of $444 5532.80 220% of $36.65 $90.63 
15. 150% of $6555982. 50 125% of $331 9419-75 250% of $11.75 $29.38 
OO с эншге 
т what per cent the first number is of the second: 
16. 28, 80 35% 14, 168714% 18, 50 36% 14, 56 25% 15, 125 127 
17. 33,75 440 — 25, 753319 — 13,2099? — 21,60 995 13, 104 1757 
18. 16, 48 937 36,80 157 18, 72 252 36, 48 d 65, 250 Pe 
19. 27, 36 15% — 18,75 74% 19, 38 50h 15, 40 372% 32, 160 27 
20. 57, 60 95% 27,60 45% 26, 40 ен 80, 96 835% 75, 625 E 
21. 36, 75 28% 18,24 795 28, 42663% 63, 84 ын 24, 120 17 
22. 20, 30667% 14,50 78% 48, 80 60% 60, 72 833% 66, 275 24% 
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More Practice 


Change these decimals to the nearest whole per cent: 


1. 192005 .018 2% 254 25% .41742% .29329% .299307  .245 25% 
2. .086 9% 454 45%, 007 1% .061 6% -51652% .27427% 398 40% 
3. .325 33% .075 8% -149 15% .35636% .289 29% .480487 997 100% 
4. .072 7% .053 5% .167 177 .248 25% .391397 .008 1% 350 35% 
Find what per cent the first number is of the second: 

5. 20, 16 125% 92, 92100% 175, 100 1757 411, 137 300% 240, 144 1662 
6. 50, 252007 46, 23 200% 168, 120140, 352, 320 110% 420, 210 200% 
7. 88, 4022075 90, 36 250% 210, 175 120% 350, 175 2007 460, 115 400% 
8. 36,24 150% 80, 60 13335 415, 166 250% 600, 120 500% 370, 185 200% 


Ф (inc.) (dec.) 


Find the per cent of increase or decrease that the second number shows over the 
first number: 


9. $25, $3540% inc. $250, 
10. $12, $16 334% inc.$185, 


$4.75 5% 6С. 
$6.88 14% dec. 
$6.00 3315: 


$350 40% inc.$125, $15020%1пс. $5.00, 
$370 100%inc.$250, $20020%4ес. $8.00, 
11. $20, $1715%dec. $200, $150 25%dec. 5180, 5150 162лаес.54.50, 
12. $40, 535 124%4ес.$240, $204 15%dec. $120, $240 100% inc. $3.60, 
13. $15, $1820%inc. $144, $162 125%inc.$150, $100 334% dec.$7.00, 


Ф 


The first number is the profit; the second is the selling price. The profit is what per 
cent of the selling price? 


14. $8, $64125 $12, $96 1235 $1.20, $12.00 10% $3.00, $20.00 15% 
15. $9, $90 10% $10, $80124% 51.25, $10.00 1249: $1.50, $25.00 6% 
16. $4, $32120) $11, $5520% 5350, $17.50 20 $3.36, $42.00 8% 
17. $9, $45 20% $10, $40 25% $4.00, $25.00 16% $7.80, $65.00 12% 
18. $4, $16 25% $12, $60 20% $6.00, $50.00 127, $6.30, $45.00 147 
19. $6, $36162% $13, $65 20% $4.50, $25.00 19% $9.00, $50.00 18% 
20. $9, $72123% $11, $88 124% $9.00, $75.00 12% $4.00, $20.00 20% 
21. $7, $70107 $16, $96 162% $2.80, 51400207). 5880, $55.00 16% 


Моге Ргасїїсе 


D 


Using the formula, find the interest correct to the nearest cent: 
1. $600, 3%, 8 mo, $12 $300, 2%, 11 mo.$5. 50 
$360, 5%, 7 mo.$10-50 — $275, 6%, 10 mo.$13. 75 
$450, 4%, 4 то26-00 $336, 3%, 11 mo.$9.24 $660, 2%, 4 mo. $4.40 
$800, 6%, 9 mo.$36 $525, 4%, 10 mo.$17-50 $485, 2%, 5 mo, $4. 04 


А 


$475, 5%, 6 то.$11. 88 
5495, 3%, 7 то.8. 66 


2 

3 

4. 
Ф 
Find 


5. 


6 
7 
8 
9 
Ф 


10. 


the interest on the following: 

$500 at 4% for 90 da, $5.00 
$900 at 3% for 66 da, 54-95 
$840 at 5% for 45 da, $5. 25 
$660 at 2% for 30 da, $1. 10 
$780 at 6% for 54 da, $7.02 


LL 


$350 at 6% for 24 da$1. 10 

$275 at 4% for 54 da, $1.65 
$490 at 3% for 60 da, $2. 45 
$680 at 5% for 90 аа. $8. 50 
$250 at 4% for 36 da. $1. 00 


3 ft. 2 in. 2 da. 7 hr. 6 ft. 8 in. 3 hr. 10 min. 
4 ft. 9 in. 1 da. 9 hr. 2 ft. 9 in. 1 hr. 40 min. 
+1 ft. 3 in. 43 da. 9 hr. +1 ft. 5 in. +2 hr. 35 min. 
9 ft. 2in. 7 dà, 1 hr. 10 ft. IO in. Ч hr. 25 min. 
11. óft lim 2 5.9 oz. 4 qt. 1 pt 6 yd. 15 in. 
4 ft. 3 in. 1 Ib. 8 oz. 6 qt. 9 yd. 22 in. 
+2 ft 6 in Ea bto 42 gt: pt Syd: toiin: 
12 ft. 1010. 7 lb. 5 oz. 13 at. 21 yd. 17 in. 
12. ЗЕЕ 9 ft. 6 bu. 15 yd. 
-2 ft. 7 in: —4 ft. 6 in. -2 bu. 2 pk. -11 yd. 14 in. 
6 in. 4 ft. 6 in. 3 bu. 2 pk. 3 yd. 22 in. 
13. ва 5 9 bu. 8 qt. 10 gal. 
-6 ft. 9 in. -5 bu. 1 pk. =4 at T pt -2 gal. 3 qt. 
1 ft. 82115 3 bu. 3 pk. 3 qt. 1 pt. 7 gal. 1 qt. 
м. 6 2in 6 Ib. 2 oz. 3 ft. 4 in 2 hr. 10 min. 
х5 х4 x3 хб 
30 ft. 10 in. 24 lb. 8 02. 10 ft. 13 hr. 
15;.— 21525420 3 bu. 2 pk. 5 Ib. 8 oz. 7 hr. 15 min. 
x5 хб х7 х5 
11 Ї 287404 21 bu. 38 lb. 8 oz. 36 hr. 15 min. 
16. Z ft 2i: 4 da. 8 hr. 9 bu. 2 pk 3 hr. 12 min. 
x3 x7 xó x5 
21 ft. 6 in. 30 da, 8 hr. 57 bu. 16 hr. 
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Pages 242-243 provide ready-reference pages of tables of measure. 
Tables for Reference 


linear Measure 


12 inches (in. = 1 foot (ft.) 
3 feet = 1 yard (yd.) 

51 yards ог 161 feet = 1 rod (ға) 
320 rods ог 5280 feet = 1 mile (mi.) 


Square Measure 


144 square inches (sq. in.) = 1 square foot (sq. ft.) 
9 square feet = 1 square yard (sq. yd.) 
30} square yards = 1 square rod (sq. rd.) 


43,560 square feet = 1 acre (A.) 
160 square rods = 1 acre 
640 acres = 1 square mile (sq. mi.) 


Cubic Measure 


1728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) 
27 cubic feet = 1 cubic yard (cu. yd.) 


Measures of Weight 


16 ounces (oz. = 1 pound (Ib.) 
100 pounds = 1 hundredweight (cwt.) 
2000 pounds = 1 ton (T.) 


Measures of Time 


60 seconds = 1 minute 12 months = 1 year (yr.) 
60 minutes = 1 hour (hr.) 365 days = 1 year 
24 hours = 1 day (da.) 366 days = | leap year 
7 days = 1 week (wk.) 100 years = 1 century 
liquid Measure Dry Measure 
2 cups = 1 pint (pt.) 2 pints = 1 quart (qt.) 
2 pints = 1 quart (qt.) 8 quarts = 1 peck (рк.) 
4 quarts = 1 gallon (041) 4 pecks = 1 bushel (bu.) 
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Counting Articles 


12 units = 1 dozen (doz.) 
12 dozen = 1 gross 


Tables for Reference 


Counting Paper 


24 or 25 sheets 
20 quires 
480 or 500 sheets = 


and Arcs 


1 minute (’) 

1 degree (°) 

1 right angle 

1 straight angle 


Weight per Bushel (in many states) 


20 units = 1 score 

Angles 

60 seconds (7) = 

60 minutes = 

90 degrees = 

180 degrees = 
Apples... eser 48 Ib. 
Вапеу.............. 48 Ib 
Beans. „эе жөө se 60 Ib 
Buckwheat. ....... . . 48 Ib 
Clover зеед......... 60 Ib 
Corn (shelled)........ 56 lb 


Useful Equivalents 


1 bushel = 

1 bushel = 

1 cubic foot = 

1 gallon = 

1 cubic foot = 

1 barrel = 

1 barrel flour = 

1 ton hard coal = 
1 ton soft coal 
1 long ton 

1 cord of wood 
1 cu. ft. water 
1 cu. ft. ice 

1 sea mile 


1 


about 2150 cu. іп. 
about 11 cu. ft. 
about 0.8 bu. 
231 со. in. 
about 71 gal. 
314 gal. 

196 Ib. 

about 35 cu. ft. 
about 42 cu. ft. 
2240 Ib. 

128 cv. ft. 
about 623 Ib. 
about 575 Ib. 
1.15 land miles 


1 quire 
1 ream 
1 ream 
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Suggestions to Teachers 


Improvement Tests. The timed tests described on pages 46 to 50 are called 
Improvement Tests. There are 72 of these tests in this book. The purpose 
of these tests is to keep alive and to perfect the computational skill with 
whole numbers that the pupils have learned previously, and to accomplish 
this task in a comparatively few minutes each week, so that ample time is 


left in each class period for the study of new topics. The procedure in giving 
these tests is described below and on pages 46 to 50. For a complete list of 
the pages upon which Improvement Tests appear, see the Index of this book. 


How to Give Improvement Tests. The Improvement Tests are arranged in 
sets, each set containing three tests of the same kind and of equal difficulty. 
See the set of three addition tests on page 47. The procedure in giving a 
test, such as Addition Test la on page 47, is as follows: 

(1) Start all the pupils at the same time by saying “Со.” Stop all pupils 
promptly at the end of 4 min., which is the time assigned for this Addi- 
tion Test. Use a watch with a second hand to keep the time. For ad- 
dition and subtraction tests the answers should be written along the 
edge of a sheet of folded paper, as described on page 48. 

(2) Read the answers. Then have each pupil count the number of exer- 
cises he has right and find his score on a scale of 10, using the Scoring 
Table on page 345. A partially completed exercise does not count. 

(3) The pupil should keep a graphic record of his scores on these tests as 
described on page 50. 


Never give more than one test of a set per day. For example, if Addition 
Test la, on page 47, is given today, Addition Tests 1b and 1e should be given 
on subsequent days. In general, give 1 set (3 tests) at most per week. There 
are 24 sets (72 tests) in all; to distribute these tests uniformly over the 
school year, it is suggested that one set (3 tests) be given, on the average, 
about every 6 school days. After a little practice a test can be taken, scored, 
and recorded within 10 minutes. 

The time allowed for each test is a reasonable one. If the pupil has had 
sufficient practice in the fundamental operations, he should have no trouble 
in completing the test in the assigned time. It is important that each test of 
a set be given exactly the same amount of time; otherwise there will be no 
dependable means of knowing whether the pupil is improving or not. 

The graphic record of scores, which each pupil keeps, enables him quickly 
to see whether his skill is improving. This record also makes it possible for 
the pupil to compare his skill in addition with that in subtraction or multipli- 
cation, thus showing him the operation upon which he needs the most 
praetice. 

The writing of answers on folded paper applies only to tests on addition 
and subtraction. For tests on multiplication and division, the exercises 
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should be copied on a sheet of paper before the test is given. In copying the 
exercises the pupil should spread them over the sheet to allow ample space 
for the work. 


Number Facts. In the early part of Grade 7 the pupils should be given the 
tests on pages 4, 12, 16, and 21 to see how well they know the fundamental 
number facts. A mastery of these facts is necessary for success in arithmetic. 

The tests just mentioned are to be given orally to each individual pupil. 
As the pupil reads each fact on any given test, he gives only the answer. The 
teacher should note all the facts for which the pupil gives unsatisfactory 
responses. At the end of the test the teacher should give the pupil a list of 
these particular facts, with instructions to study them carefully. An un- 
satisfactory response is one that is incorrect or that is given with much 
hesitation, even though it is correct. The time limit for each test is 2 to 3 
minutes, depending upon the ability of the pupil and the part of the school 
year in which the test is given. 


More Practice. Pages 325-341 of this book give supplementary practice ma- 
terial that сап be used in several ways as the teacher sees fit. References to 
these sets of exercises have been made on certain pages of the text where it is 
possible that more practice of a given type may be needed. The teacher can 
decide when to use this material. The supplementary exercises can also be 
used for the purpose of review on any given topic where review is desired. 


SCORING TABLE FOR IMPROVEMENT TESTS 


NUMBER OF EXAMPLES RIGHT 


ing this table, see е 
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Index 


Addition, associative principle for, 6 
checking, 7, 25 
commutative principle for, 5 
identity element of, 5 
inverse operation of, 13 
of decimals, 89, 90, 334 
of fractions, 54, 55, 61, 62, 328, 329, 331 
of whole numbers, 4-8, 325 
one hundred facts in, 4 

Air navigation, 196, 197 

Angles, bisecting, 191 
in air navigation, 196 
kinds of, 182, 183 
measuring, 189, 190, 194 
opposite, 183 

Arc, 181 

Area, of parallelogram, 304, 305 
of rectangle, 299-303 
of square, 300 
of triangle, 306, 307 

Associative principle, for addition, 6 
for multiplication, 16 


Bank, account, 265-269 
checks, 267-269, 282 
deposits, 266 
loans, 272-275 
savings, 277 

Base five system, 94, 95 

Base ten system, 94, 95 

Budgets, 164-166 

Business applications, budgets, 164-166 
checking account, 266-269 
commission, 140-141 
discount, 137, 218, 338 
installment buying, 162, 163 
interest, 265, 272-276 
money orders, 278, 279, 281 
savings account, 277 
travelers checks, 282 


Casting out nines, 24-26, 37 

Change, making, 10, 11 

Circle, 179 
circumference of, 308-311 
drawing, 181 

Circumference, 308-311 

Commission, 140, 141 

Commutative principle, for addition, 5 
for multiplication, 16 
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Comparing numbers, 211, 212, 214-220, 222 
224, 225, 339, 340 

Compasses, 191 

Cube, 312, 314 

Cubic measure, 312-315 


Decagon, 208 
Decimals, addition of, 89, 90, 334 
changing fractions to, 84, 85, 106, 107, 
126, 336 
changing per cents to, 124, 126, 142, 
144, 146 
changing to fractions, 93 
changing to per cents, 124, 126, 340 
division of, 101-103, 110-113, 116, 117, 
335-337 
meaning of, 84-86 
multiplication of, 96-98, 100, 335 
pointing off, 100 
rounding off, 104, 105 
subtraction of, 91, 334 
system, 94 
Degree, 189 
Denominator, 51 
common, 61, 62 
least common, 61, 62 
Diagnostic tests, 42, 80, 120, 150, 177, 178, 
210, 238, 264, 286, 322-324 
Diameter, 181, 308 
Discount, 137, 218, 338 
Distributive principle, 17 
Divisibility, tests of, 31 
Division, by 10, 100—110 
checking, 23, 37 
inverse operation of, 22 
ninety facts in, 21 
of decimals, 101-105, 110-113, 116, 117, 
335-337 
of fractions, 72-77, 333 
of whole numbers, 21-23, 27, 29, 30, 32, 
33, 36, 37, 327, 328 
relationship to multiplication, 22 
uneven facts in, 22 
Draftsman's triangle, 199 


Economy, of buying, 161 
Electricity, measuring, 151-153, 156-158 
Estimating, answers, 139, 195, 213 

by comparison, 298 

lengths, 297 


Ехропет, 86 


Factors, in least common denominators, 61, 
meaning of, 18 
Formulas, 115, 273, 299, 300, 305, 306, 310- 
312, 314 
Fractions, addition of, 54, 55, 61, 62, 328, 
329, 331 
changing decimals to, 93 
changing to decimals, 84, 85, 106, 107, 
126, 336 
changing to lowest terms, 31, 52, 53 
changing to per cents, 124, 126 
division of, 72-77, 333 
equal, 52 
meaning of, 51 
multiplication of, 63-68, 332 
subtraction of, 56, 58, 59, 61, 329-331 


Gos, measuring, 159 
Geometric constructions, 179-183, 186-192, 
194, 198-201 
Graphs, bar, 243-246, 248, 261 
circle, 255, 256, 259-261 
line, 50, 251-254, 261 
pictographs, 239-242 


Hexagon, 186, 187 
Hidden questions, 70, 71, 217 


Identity element, of addition, 5 
of multiplication, 16 
Improvement tests, instructions for, 46, 48- 
50, 344 
in addition, 47, 99, 148, 185, 223, 257 
in division, 87, 127, 167, 213, 247, 295 
in multiplication, 69, 127, 167, 203, 247, 
295 
in subtraction, 57, 108, 155, 193, 233, 
271 
Installment buying, 162, 163 
Interest, 265, 272-276, 341 


Kilowatt-hour, 151 


Line segments, 180 
Linear measure, 288 
lines, 180 
parallel, 200, 201 
perpendicular, 198 


‘Measurements, approximate, 291-294, 296- 
298 


by comparison, 298 
by pacing, 296 
errors in, 293, 294 
in two units, 289, 290 
unit of, 287 
Measures (see Tables) 
Multiplication, associative principle for, 16 
by 10, 100—110 
checking, 18, 25 
commutative principle for, 16 
distributive principle, 17 
identity element of, 16 
inverse operation of, 22 
of decimals, 96-98, 100, 335 
of fractions, 63-68, 332 
of whole numbers, 16-18, 326 
one hundred facts in, 16 


Net price, 137, 338 
Number bases, 94, 95 
Numbers, comparing, 211, 212, 214-220, 
222, 224, 225, 339, 340 
mixed, 51, 53 
reading and writing, 1, 3, 84, 88 
rounding off, 2, 3, 104, 105, 138 


Octagon, 192 


Pacing distances, 296 
Parallel lines, 200, 201 
Parallelogram, 304, 305 
Parcel post, 170, 171 
Pentagon, 192 
Per cents, changing decimals to, 124, 126, 
340 
changing to decimals, 124, 126, 142, 144, 
146 
ending in fractions, 142, 144, 215 
finding, 128-136, 138-142, 144-147, 338, 
339 
fractions equivalent to, 124, 132, 133, 


135 

large, 130, 145, 146, 224 

meaning of, 124, 125 

of increase and decrease, 227-229, 340 

reading and writing, 126 

subtracting from 100%, 131 

Percentage, applications of, 137, 140, 141, 

230, 231, 272-276, 340, 341 

comparing numbers in, 214-220, 224, 
225, 339, 340 

estimating answers in, 139, 144, 339 

shortcuts in, 132, 133, 135 
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Perpendicular lines, 198, 304 
Pi, 308-310 
Place value, 86 

and number bases, 94, 95 
Postal money orders, 278-279 
Postal service, 168-171 
Practice pages, extra, 325—341 
Prism, rectangular, 312-315 
Problem tests, 41, 79, 119, 149, 176, 209, 237, 

263, 285, 321 

Profit and loss, 230, 231, 340 
Promissory note, 276 
Protractor, 190, 191 


Radius, 181, 308 
Rate, of commission, 140 
of discount, 137, 218 
of interest, 272 
Ray, 180 
Rectangle, 198, 299, 300 
Rectangular prism, 312-315 
Review, chapter, 40, 78, 118, 148, 208, 236, 
284 
mixed practice, 87, 108, 221, 280, 320 
oral, 28, 38, 60, 185, 282, 283 
written, 30, 36, 38, 68, 90, 98, 103, 117, 
136, 175, 207, 216, 235, 249, 258, 261, 
270, 316-319 
Right angle, 182, 189, 198 


Roman numerals, 88 


Scale drawing, 204-206 
Scoring table, use of, 49 
Segment, 180 

Shipping, 172 

Square, 192, 199, 300 
Square measure, 299-307 
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Square of a number, 300 
Subtraction, checking, 13 
from 100%, 131 
inverse operation of, 13 
of decimals, 91, 334 
of fractions, 56, 58, 59, 61, 329-331 
of whole numbers, 12-14 
one hundred facts in, 12 
Suggestions to teachers, 344-345 


Tables, of angles and ares, 343 
of counting articles, 343 
of counting paper, 343 
of cubic measure, 313, 342 
of dry measure, 342 
of equivalents, 343 
of linear measure, 288, 342 
of liquid measure, 342 
of square measure, 301, 342 
of time, 342 
of weight, 288, 342 
of weight per bushel, 343 
Telegraph, services, 174, 281 
Telephone, 173 
Tests (see Diagnostie tests; Improvement 
tests; Problem tests) 
Triangle, area of, 306, 307 
draftsman's, 199 
equilateral, 187, 188 
Time zones, 81-83, 121, 122 
Timetable, reading, 44, 121 
Travelers checks, 282 


Vertex, 182 
Vocabulary exercises, 69, 99, 208, 226, 283 
Volume, finding, 312-315 


Watt-hour, 151 
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are given below. 
Philosophy Underlying These Books. The objectives of American Arithmedics are 


explaining the process of carrying in addition. Meaning and understanding, 
ee herly treated, must pervade all the work in mathematics throughout the. iè 
mentary and junior high schools. The constant aim of this series of texts is to 
teach mathematics во that the pupils understand and enjoy it. Throughout these 
books special attention is given to the following: 

15 Basic Concepts and Terms of Mathematics. The meanings of fundamental con- 
cepts relating to whole numbers, fractions, and decimals, as well as the definitions 
of the technical terms of ies, are explained with unusual clarity. 

2. Comprehension of the Fundamental Processes. This feature includes clear expla- 
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nations of such topics as the addition of unlike fractions, the division of a fraction 
by a fraction, the division of a decimal by a decimal, and so on. 

3. Meaningful Processes through Motivating Problems. In these textbooks each new 
topic or process is made meaningful through a motivating problem related to the 
interests of the pupils. This method shows why the new process is needed. 

4. Fundamental Principles. Fundamental principles of mathematics are simply 
explained and applied throughout this series of books. These principles replace 
arbitrary rules. 

5. Meaningful Problems. All problems and projects relate to the interests and 
experiences of the pupils and are written in language that they can understand. 
6. Our Number System. The principles underlying our number system are empha- 
sized in each book of the series. 


Number Principles and Relationships. One of the outstanding features of this series 
of textbooks is the use of number principles and relationships in the teaching of 
the basic number facts. These principles and relationships greatly simplify 
learning for the pupil and help him to attain a degree of mastery and accomplish- 
ment that is not possible by other methods. In this work, if the pupil forgets 
the answer to a number fact, he can get it quickly through his own thinking by 
using a simple number principle or relationship. This method makes it unneces- 
sary for him to get the answer by counting objects, or by looking it up in a table, 
or by asking the teacher for it. For a discussion of some of these number principles 
and relationships see American Arithmetic, Grade 7, pages 5, 6, 13, 16, 17, and 22. 
For further details, see the Guides for Grades 3 through 6. 

In these texts, number relationships and fundamental principles are used effec- 
tively also in teaching the four processes with whole numbers, fractions, and deci- 
mals; in the work on percentage; in problem solving; and in the formulas for men- 
suration. This use of number principles is an outstanding feature of these books. 


Long Division. Long division is by far the most difficult topie with whole numbers. 
Since long division is frequently used in the work of Grade 7, this topic is fully 
retaught in American Arithmetic, Grade 7. 

In many textbooks long division is taught by a method which requires fre- 
quent correction of each quotient figure before the correct figure is found. An 
example of this inefficient way of doing long division is described below in 
Method A: 

Method A. In the work at the right, each quotient figure is found by di- 347 
viding each partial dividend by the first figure of the divisor. For ex- 28)9734 
ample, to find the first quotient figure, you divide 9 by 2, which gives 4 84 


asatrialquotient. Since 4 is too large, you then try 3, which is correct. 133 
'To get the next quotient figure, you divide 13 by 2, getting 6, which 112. 
is too large. You try 5, which is also too large. Then you try 4, and 214 
that is correct. For the next quotient figure you divide 21 by 2, 196 
which gives 10; but no quotient figure can be larger than 9, so you 1 


try 9. You find that 9 is too large, so you try 8; 8 is also too large, 80 you try 
7, which is correct. It should be noted that the correct quotient figure was ob- 
tained each time only after two or three trials. 

By contrast, in American Arithmetic, Grades 5 and 6, and also in American 
Arithmetic, Grade 7, the pupils are taught to do the example as shown in 
Method B: 


Method B. Instead of dividing each partial dividend by 2, divide in each case 
by 3, which is 1 more than the first figure of the divisor. In other words, you 
think of 28 as being close to 30; hence, you get each trial quotient figure by 
dividing by 3 instead of 2. To get the first quotient figure, divide 9 by 3; this 
gives 3, which is correct. To get the second quotient figure, divide 13 by 3; 
this gives 4, which is correct. To get the next quotient figure, divide 21 by 3; 
this gives 7, which is correct. By following this method, you see that the correct 
quotient figure is found each time on the first trial. 

In the example shown, the divisor is 28. In the American Arithmetics, if 
the divisor were 26, 27, or 29 instead of 28, the example would be done also by 
Method B, because each of these divisors is closer to 30 than to 20. In fact, for 
any 2-figure divisor having a second figure of 6, 7, 8, or 9, each quotient figure is 
estimated by dividing by 1 more than the first figure of the divisor. See page 29 
of American Arithmetic, Grade 7. Оп the other hand, if the second figure of a 
2-figure divisor is 1, 2, 3, 4, or 5, each quotient figure is estimated by dividing 
by the first figure of the divisor. See page 27 of American Arithmetic, Grade 7. 
Tt is thus seen that with the method of long division taught in the American 
Arithmetics, each quotient figure is found by dividing by the first figure of the 
divisor when the two-figure divisor ends in 1, 2, 3, 4, or 5, and by dividing by 
1 more than the first figure when the two-figure divisor ends in 6, 7,8, or 9. This 
method of long division is very efficient since it gives the correct quotient figure 
on first trial in 80% of all cases; in the remaining 20% of cases, with minor 
exceptions, the correct quotient figure is found after a single correction. In 
other words, the necessity of correcting each quotient figure several times does 
not occur when long division is taught according to the method given in the 
American Arithmetics. This method of long division is the result of years of re- 
search on the part of Professor Upton. The research was reported in detail in 
the Tenth Yearbook of the National Council of Teachers of Mathematics in an 
article entitled “Making Long Division Automatic.” 


Projects. American Arithmetic, Grade 7 provides many challenging projects in which 
mathematics is related to everyday activities and is also correlated in interesting 
ways with transportation, banking, postal information, and publie services such 
as the telephone, the telegraph, electricity, gas, and so on. 


Vocabulary and Language. Problems and explanations are written in clear language, 
and the vocabulary has been selected with unusual care. The technical words of 
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mathematics are clearly defined and are reviewed in special exercises; see pages 
13, 18, 23, 51, 69, 99, and so on. 


Maintenance Program. Full provision has been made to maintain skills in computa- - 
tion and problem solving as follows: t 
1. Reteaching of Important Topics. American Arithmetic, Grade 7 devotes the first 
three chapters to a review and reteaching of the four processes with whole 
numbers, fractions, and decimals. 

2. Diagnostic Tests. Diagnostic tests with keyed references to remedial exercises 
are given at the end of each chapter. See pages 42, 80, 120, 150, 177, 178, 210, 
238, 264, 286, 322, and 323. 

3. Problem Tests. A Problem Test designed to test the pupil’s ability in problem 
solving is given in each chapter. See pages 41, 79, 119, 149, 176, 209, 237, 263, _ 
285, and 321. 
4. Chapter Reviews. Reviews covering the new work of each chapter are pro- - 
vided. See pages 40, 78, 118, 148, 208, 236, and 284. ү 
5. Oral and Written Reviews. Reviews covering important topics previously - 
taught are frequently given. For examples, see pages 28, 30, 36, 38, 60, 68, 90, — 
98, 103, 117, 175, 183, and so on. 

6. Improvement Tests. A series of 72 Improvement Tests, covering the four opera- 
tions with whole numbers, is distributed over the year's work. These tests pro- _ 
vide a most efficient and interesting means of maintaining skills with whole - 
numbers while the pupil is studying new topics. See pages 47, 57, 69, 87, 99, —— 
109, 127, 143, 155, 167, 185, 198, 203, and so on. 2 
7. Mixed Practice. Computational practice on the four fundamental processes is 
amply provided for. See pages 87, 108, 175, 221, 280, 318, and 320. 

8. Maintenance of Mathematics Vocabulary. Reviews which give an opportunity —— 
to check understanding of words essential to mathematics are provided. See — 
pages 69, 99, 203, and 283. 


The Work of Grade 7. The aim of the year’s work is to deepen the pupil’s under- 
standing of our number system and to acquaint the pupil with the importance 
of mathematics and some of its larger uses in everyday life. The subject matter 
includes the number system, applications of mathematics, informal geometry, 
graphs, and formulas. You will find that American Arithmetic, Grade 7 and _ 
American Arithmetic, Grade 8 include many of the topics and methods of presen- | 
tation that have been recommended by national groups for the improvement - 
of the mathematics curriculum in these grades. The work of Grade 7 is outlined — | 
below: d. 
1. The Number System. The study of the structure of the number system is con- — - 
tinued and expanded in Grade 7. The commutative principle for addition and _ 
for multiplication and other previously taught principles are reviewed. The 
associative principle for addition and for multiplication and the distributive 


principle are introduced by name and given further development. All generaliza- 
tions are developed inductively and then stated algebraically. The relationship 
of the inverse operations subtraction and division to addition and multiplication 
is expressed algebraically and emphasized. Place value is carefully reviewed and 
exponents are used to express the value of a number in terms of its digits. Num- 
ber systems having bases other than ten are presented to increase the pupil's 
appreciation of the structure of our number system. 

2. Applications of Mathematics. This book is outstanding in respect to its treatment 
of the applications of mathematics to everyday life, These applications, which 
may be called consumer mathematics, include travel by train and air; 

time zones; communication by telephone, telegraph, and letter; shipping by 
parcel post and express; budgets; installment buying; everyday banking; borrow- 
ing money; and the use of electricity and gas. 

Percentage and its applications are presented with great clarity. Since 

percentage differs from decimals largely in the language in which its problems are 
expressed, many exercises are given for the purpose of acquainting the pupil 
with the technical expressions that are peculiar to this topic, The computational 
difficulties of percentage, which are closely related to those of decimals, are care- 
fully graded. Complicated per cents are postponed until Grade 8. 
3. Informal Geometry and the Formulo. Form study, geometric constructions, 
designs, and scale drawing are presented through exercises involving observation 
and drawing. The terms line, ray, and segment are explained and used throughout 
the text. The formulas for finding the areas of a rectangle, a parallelogram, 
and a triangle, the circumference of a circle, and the volume of a rectangular 
prism are developed experimentally, thus giving the pupil confidence in them. 

In the work with formulas, unknown factors of products are found by using 

the relationship of multiplication to division. The approximate nature of 
measurement is discussed and illustrated, as well as precision of measurement 
and the meaning of the greatest possible error in a measurement. 
4. Graphs. The making and interpretation of bar, line, and circle graphs, such 
as those that appear in newspapers and magazines, are included. This work is 
carefully graded, starting with simple cases and gradually proceeding to those 
that are more difficult. 


Suggestions to Teachers. Before starting the year’s work, read “Suggestions to 
Teachers” on pages 344-345 of American Arithmetic, Grade 7. These suggestions 
contain valuable teaching hints and give various helps for teaching specific 
pages of the text. 

Key. All answers are given on the appropriate pages in the Guide. These answers 
will be a convenience for those teachers not using the annotated edition, who 
may prefer to transfer them to the textbook pages for ready reference. As a 
further convenience, problems of several steps and other difficult examples are 
worked out throughout the book. 
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Chapter 1 
Aims of Chapter 1. The major aims of Chapter 1 are to: 
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1. Review round numbers and teach a new way to write them. 
2. Review the fundamental addition, subtraction, multiplication, and division 
facts. 
3. Reteach the commutative principle for addition. 
4. Teach the associative principle for addition. 
5. Review the addition and subtraction of whole numbers. 
6. Encourage different methods of rapid recall in the addition and subtraction 
of whole numbers. 
7. Review making and counting change. 
8. Reteach the commutative principle for multiplication. 
9. Teach the associative principle for multiplication. 
10. Teach the distributive principle. 
11. Review the multiplication of whole numbers. 
12. Review division with a 1-figure divisor. 
13. Teach how to cast out nines. 
14. Teach how to use casting out nines for checking multiplication and 
division. 
15. Reteach long division. 
16. Review and reteach averages. 


Reteaching of Fundamental Operations in Grade 7. The experience of a large num- 
ber of teachers has shown that in Grade 7 there are always some pupils who dis- 
play weaknesses in the fundamental operations with whole numbers, fractions, 
and decimals. Thus, there is a need in Grade 7 for a review of these topics and 
for reteaching the more difficult aspects of some of these topics. American Arith- 
metic, Grade 7 undertakes in the first three chapters to provide such instruction. 
In this work basic concepts, relationships, and generalizations are emphasized. 
The commutative, associative, and distributive principles are used to deepen the 
pupil’s understanding of the structure of our number system. For the same 
purpose, number systems with bases other than ten are presented in Chapter 3, 
and the concept of place value is thoroughly reviewed. Applications to everyday 
life are made to show the usefulness of each topic. 

Chapter 1 reviews and reteaches the four fundamental operations with whole 
numbers. The amount of time needed for this chapter will depend upon the 
ability and previous achievement of the pupils and will vary from class to class. 
For average pupils, this treatment represents a brief refresher course in whole 
numbers. More capable pupils сап proceed rapidly, omitting any topics they 
have mastered. For pupils of lesser ability, this reteaching is supplemented by à 
liberal number of practice exercises, which will be found on pages 325-328 of the 
text. It is highly important that any computational weaknesses on the part 


of the pupils be remedied in Grades 7 and 8, since these years represent the last 
opportunity many pupils have to study arithmetic. 


Page 1 
Aim: To present an interesting project using very large numbers 


Suggestions: In preparing for the problems on page 1, review the meaning of 
numbers of 4 places, 5 places, and so on, Put 3804 on the chalkboard and ask 
the pupils to read it in three different ways: 3 thousand, 8 hundred, 4; 38 hundred 
4; and three, eight, о, four. Also give some practice in writing numbers as you 
read such numbers as “nine million, two hundred forty-three thousand, nine.” 
Ask pupils to bring in clippings showing numbers in the millions and billions. 
Ask them also to give the names of two periods representing numbers larger than 
billions. A dictionary will supply this information. 

Key: 1. 65 billion; 10,000,000,000; 10,000,000; 10,000. 2. 35 thousand, 582 
thousand; 100,000; 7000; 80,000. 3. $826,300,000. 4. (1) About 2 times; 
(2) 44 times; (3) 65,000,000,000 — 15,000,000,000 = 50,000,000,000 (pieces of 
mail) ; 50,000,000,000 + 50 = 1,000,000,000 (pieces of mail). 5. 114 times. 


Page 2 
Aim: То reteach rounding off numbers 
Suggestions: First give some class review and practice in rounding off numbers 
to the nearest thousand; for example, 2943; 8427; 9928; 1742; 6394. Next, 
provide practice in rounding off these numbers to the nearest hundred: 683 ; 847; 
269; 594; 319. Then give practice in rounding off to the nearest ten, using these 
numbers: 36; 58; 22; 43; 89. The number 2043 might be rounded off first to the 
nearest thousand (3000), then to the nearest hundred (2900), and finally to the 
nearest ten (2940). Give more practice in rounding off 4-place numbers in these 
different ways, using these numbers: 4827; 5092; 8726; 4992; 1999. After this 
preparation, take up the work on page 2. In everyday life large numbers like 
those on page 2 are frequently rounded off if the exact number is unnecessary. 
Have pupils bring in some large round numbers from the newspaper. 
Key: 2. 18,000; 23,000; 211,000; 80,000; 6000. 3. 24,000,000,000. 4. 22,000, 
16,000, 47,000, 11,000, 9000; 20,000, 20,000, 50,000, 10,000, 10,000. 
5. 20,000,000; 6,000,000; 8,000,000; 3,000,000. 6. 19,800,000, 6,300,000, 
7,500,000, 3,100,000; 19,830,000, 6,290,000, 7,500,000, 3,080,000. 7. 2,616,000; 
1,709,000; 3,206,000; 1,620,000. 


Page 3 
Aim: To teach a short way to write very large round numbers 


Suggestions: This short way of writing large round numbers is explained in ex. 1. 
By this method 3,400,000,000-18 written more briefly as 3.4 billion; likewise, 
5,600,000 is written as 5.6 million. It is evident that the shorter forms, 3.4 billion 
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and 5.6 million, are easier to read than the longer forms. To read 3,400,000,000, 
the reader has to count the number of periods in the number to make sure that it 
represents billions rather than millions; but he is saved this extra effort if the 
number is written as 3.4 billion. This way of writing numbers is usually con- 
fined to round numbers that can be expressed by writing a 1-place decimal before 
the word million or billion, as in 6.2 million and 4.7 billion. Occasionally one 
finds such numbers written by using a 2-place or a 3-place decimal, as in 3.25 
million and 7.328 billion; but such usage is exceptional. This method of writing 
large numbers is frequently used in newspapers, magazines, and books. Ask the 
pupils to watch for these numbers and bring them to class. 


Workbook Reference: Upton-Uhlinger: Arithmetie Workshop, Book 7, pages 1 
and 2 (published by American Book Company) 


Key: 2. $12,300,000; 215,700,000 Ib. 3. 6,700,000; $114,300,000; $1,800,000,000; 
26,400,000,000; $2,900,000,000. 4. $3.9 million; 6.8 billion; $27.4 million; 
123.6 billion; 8.7 million; 7.9 million; 5.3 billion; 2.1 billion. 6. 13,148,273,160 
(13 billion, 148 million, 273 thousand, 160); 5,826,914 (5 million, 826 thousand, 
914); 16,182,198,000 (16 billion, 182 million, 198 thousand); 238,412,143 (238 mil- 
lion, 412 thousand, 143). 7. 13.1 billion; 5.8 million; 16.2 billion; 238.4 million. 


Page 4 
Aim: To test each pupil's mastery of the 100 addition facts 


Suggestions: Read the paragraph about number facts on page 345 of the text. 
If you find it impossible to test each pupil, enlist the help of several better pupils 
and have each of them test several other pupils. At this time of the year allow 
3 minutes for the test, but later in the year allow only 23 or 2 minutes. Each 
pupil should have a list of the facts he has not mastered, with instructions to 
work for their mastery. In à week or two give those pupils who failed to make 
100% on the test another chance to give the answers in 3 minutes. 

Key: 1. 12; 11; 4; 13; 4; 9; 8; 17;12; 8. 2. 3;10;5;10;8;7;5;12;2;4. 3. 8; 
15; 1; 7; 6; 8; 9; 5; 13;9. 4. 4;5;14; 7; 14; 9; 10; 11; 3; 12. 5. 13; 6; 7; 9; 
13;5;8;14;9; 17. 6. 2; 6; 18; 7; 12; 7; 15; 10; 106; 10. 7. 8; 165; 11;3; 12; 8; 
9;4;10; 6. 8. 13; 9; 15; 13; 9; 16; 11; 2; 3; 14. 9. 15; 7; 8; 11; 1; 9; 10; 6; 
7;1l. 10. 14; 11; 9; 12; 6; 6; 0; 11; 10; 10. 


Page 5 
Aim: То reemphasize the commutative principle for addition 


Suggestions: Encourage the pupils to suggest different ways to recall addition 
facts. At this time of the year many will need to discuss different ways of seeing 
combinations. Some of the exercises suggest uses of the associative principle 
as well as of the commutative principle. 


Key: 1. 12; 12; 15; 15; The order in which two addends are combined does not 
changethesum. 2.8+6=14;4+7=11. 3. 5+6=5+ (5+1) = (5+5) 
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3141041-11:6417-64(641)»(64-6)414124-1-13:84-9-8 
4(841)-(848)41-1641-17. 4.09-6-941(1-45)-041)45 
-1045415:740-(041)49-064(149)-6410-16:945-09 
(14-4) = (99+ 1) +4=10+4= 14. 5. 7; 4; 5; 0; n; The sum of 0 and any 
other number is the other number. 7. 22; 32; 42; 52; 62, 


Page 6 
Aim: To teach the associative principle for addition 


this end. 

Key: 1. (2+5) +4=7+4 = 11,2+ (5+4) = 2+9 = 11; (84-1) + 5=9+5 
= 14, 80145) = 8+6= 14; (5+8) +7 =13+7 = 25+ (8+7) -5 
+ 15 = 20; (4+ 9) +9= 13 +9 = 22,4+ (9+ 9) = 4+ 18 = 22. 2. When 
adding three numbers, you can group the first two numbers together and add 
their sum to the third, or you can group the last two numbers together and add 
the first to their sum. (8 +9) +7 = 17 +7 = 24,8+ (0+7) = 8 + 16 = 24; 
(14+ 5) +3 = 194-3 = 22, 14 + (5+ 3) = 14 + 8 = 22; (73 + 84) +7 = 157 
+7= 164, 73 + (84+ 7) = 73 + 91 = 164; (29 + 71) + 18 = 100 + 18 = 118, 
29 + (71 + 18) = 29 + 89 = 118. 4. Associative; commutative; commutative; 
associative. 6. 78; 91; 62; 54; 73; 96; 65; 70. 7. 31; 23; 26; 60; 49; 81; 56; 29. 
8. (a) 80, 93, 64, 56, 75, 98, 67, 72; 33, 25, 28, 62, 51, 83, 58, 31; (b) 77, 90, 61, 
53, 72, 95, 64, 69; 30, 22, 25, 59, 48, 80, 55, 28; (c) 79, 92, 63, 55, 74, 97, 66, 
71; 32, 24, 27, 61, 50, 82, 57, 30. 


Page 7 
Aim: To reteach column addition, the terms used in addition, and the checking 


of column addition 


Ex. 3 on page 7 shows the pupils a way to break а long example into two parts. 
Have half the class try ex. 6 by adding the long column just as it is; have the 
other half try the same exercise by breaking it into two parts as was done in ex. 3. 
Start all pupils at a given time and see which group has the better record both 


in speed and in accuracy. 


G-11 


Additional practice is given on page 325 in the group of exercises marked 
with a white 1 in a red circle. You will notice that at the bottom of page 7 there 
is the first reference to the extra practice exercises on pages 325-341. Such refer- 
ences will be found on a number of pages in the text. The white number in the 
red circle refers you to the set of practice exercises which is related to the work 
of the page. These practice exercises should be assigned in accordance with 
each pupil’s individual need. A pupil who is especially weak in an operation 
should be given extra practice distributed over several weeks so that he can be 
perfecting his skill in this operation while he is studying other topics in his 
arithmetic class. Distributed practice is often more effective than a short 
period of concentrated practice. This extra practice material can be used at 
any time to review a topic or to give a few such exercises for a test. 


Key: 4. $3.82. 5. 58. 6. 614. 


Page 8 
Aim: To give practice in column addition 


Suggestions: For most pupils in the class, half the exercises on page 8 will probably 
be enough practice. Divide the class into two groups and assign one part of 
ex. 1-11 to the first group and the other part to the second group. The extra 
practice mentioned at the bottom of the page can be used for remedial practice 
where needed, and for reviews and tests. 


Workbook Reference: Arithmetic Workshop, Book 7, page 3 


Key: 1. 3124; 1794; 2921; 3180; 2146; 3325; 2369. 2. 4392; 4119; 3197; 4092; 
4535; 5106; 4246. 3. 41,786; 36,829; 32,118; 31,440; 34,205; 31,365. 4. 766. 
5. 701. 6. $166.48. 7. $187.34. 8. $208.35. 9. $190.97. 10. $185.85. 
11. $107.79. 


Page 9 
Aim: То give some one-step problems in which column addition is required 
Suggestions: Besides the problems on page 9, ask each pupil in the class to make 
up two good problems using column addition in which there are at least nine 
addends, each of which is under $1.00. Pupils should work their problems before 
class and haye the answers ready. In class call on different pupils to read a 
problem slowly while the rest of the class prepares to work it. 
Key: 1. $2.78. 2. $2.91. 3. 564. 


Pages 10-11 
Aim: To review the making and counting of change 


Suggestions: Show the pupils that making change is done by the process of addi- 
tion and not of subtraction. It is a process of making successive additions. 
You start with the amount of the purchase and add coins successively to this 
amount until you reach the amount that was given to the clerk, The coins 
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that are used in this successive addition represent the correct change. Make 
up problems and give each pupil a chance to count change. For example, say 
to Jim, “You had $3.00 and spent $2.19 for a book, Count the change as а 
clerk might do.” Also give some more practice on exercises like 11 and 12, 
where a buyer gives pennies with a larger coin to avoid receiving more pennies 
in change. Here are more such exercises: “Peggy gave 1 quarter and 1 penny 
for a purchase costing 16¢. Find her change.” “Jack gave 3 quarters and 
3 pennies for a purchase costing 68¢. What change did he get?” “Jean gave 
1 half dollar and 2 pennies for a purchase costing 37¢. Find her change." 


Workbook Reference: Arithmetie Workshop, Book 7, page 5 


Key: 2. $1.37; $1.40; $1.50; $2.00; $3.00; $4.00; $5.00. 3. No; 2 pennies, 
2 dimes, 2 quarters. 4. 1 penny, 2 dimes; 79, 80, 90, $1.00. 5. 4 pennies, 
1 nickel, 1 dime, 1 half dollar. 6. Yes; (8 coins) 4 pennies, 1 nickel, 1 dime, 
2 quarters; (9 coins) 4 pennies, 3 nickels, 2 quarters; (10 coins) 4 pennies, 
2 nickels, 3 dimes, 1 quarter; (13 coins) 4 pennies, 5 nickels, 4 dimes; (17 coins) 
4 pennies, 13 nickels; (69 coins) 69 pennies. 7. $2.16, $2.20, $2.25, $2.50, 
$3.00, $4.00, $5.00; $3.75, $4.00, $5.00; $2.55, $2.65, $2.75, $3.00, $4.00, $5.00; 
$1.24, $1.25, $1.50, $2.00, $3.00, $4.00, $5.00; $4.85, $4.90, $5.00; $1.08, $1.10, 
$1.15, $1.25, $1.50, $2.00, $3.00, $4.00, $5.00. 8. $3.05, $3.15, $3.25, $3.50, 
$4.00, $5.00; $.29, $.30, $.40, $.50, $1.00, $2.00, $3.00, $4.00, $5.00; $3.39, $3.40, 
$3.50, $4.00, $5.00; $2.12, $2.15, $2.25, $2.50, $3.00, $4.00, $5.00; $.10, $.15, 
8.25, 8.50, $1.00, $2.00, $3.00, $4.00, $5.00; $4.25, $4.50, 85.00. 9. $1.49, $1.50, 
$2.00, $3.00, $4.00, $5.00; $4.15, $4.25, $4.50, $5.00; $.46, $.50, $1.00, $2.00, 
$3.00, $4.00, $5.00; $3.37, $3.40, 83.50, $4.00, $5.00; $2.61, $2.65, $2.75, 83.00, 
84.00, 85.00: 81.83, 51.85, 81.90, 82.00, $3.00, $4.00, $5.00. 10. 40 nickels, 
30 dimes, 20 quarters. 11. Yes; she didn’t want pennies in change; 1 nickel. 
12. 1 nickel and 1 quarter, or 3 dimes. 


Page 12 
Aim: To test each pupil’s mastery of the 100 subtraction facts 


Suggestion: See the suggestions for page 4 which refer to the addition facts. 

Those suggestions apply also to the subtraction facts. 

Key: 1. 0; 1; 9; 4; 8; 7; 6; 25 5; 9. 2. 7; 45 253; 7; 950; 833; 
34;9;2; 4. 4. 2; 8; 5; 9; 1; 6; 3; 7; 3; 0. 5. 3; 235; 

56 ; 1; 6; 2; 8; 6; 9; 0. 7. 2:0; 4;8;0; 1; 7; 5; 350 Л; 

97 9. 3; 2; 9; 5; 6; 0; 8; 2; 6; 3. 10. 8; 6; 5; 0; 4; 8; 7; 4; 4; 5. 


, , 


3;6 
6. 
5:4 


, 
, , 


Page 13 
Aims: To show the relation of subtraction facts to addition facts, to review the 
terms used in subtraction, and to reteach checking subtraction 
Suggestions: As an oral exercise ask different pupils to tell how they should think 
if they forget 7 from 13, 9 from 16, and so on. Point out that the method of 
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thinking in ex. 1 will let the pupil help himself to get the answer to a subtraction 
fact if he has forgotten it. Emphasize the generalizations in ex. 3 and 4. 

At this grade level not all the pupils in a given class may be using the same — 
method of subtraction. A pupil should continue to use the method he was Я 
originally taught if he finds it satisfactory. A 

In American Arithmetics the decomposition or take-away borrow method of 
subtraction is taught. However, because of the interest of teachers in the - ‘ 
additive method of subtraction, this method is explained in “Suggestions to 
"Teachers" at the end of the texts for Grades 3, 4, 5, and 6. The basic concept - 
of additive subtraction is to find the number which should be added to the sub- 
trahend to give the minuend. Changing or borrowing is not required in this — 
method, and for that reason the additive method is often easier for pupils to 
learn than the take-away method. The model example on page 13 is explained — 
here by the additive method of subtraction. 1 

Think, “6 + 4 = 10." Write 4 in ones place and add 8000 Minuend 

1 ten to 4 tens, making 5 tens, 3946 Subtrahend | 

Think, “5 + 5 = 10.” Write 5 in tens place and add 4054 Remainder 

1 hundred to 9 hundreds, making 10 hundreds, 
Think, “10 + 0 = 10." Write 0 in hundreds place and add 1 thousand to 
3 thousands, making 4 thousands. р 
Think, “4 + 4 = 8.” Write 4 in thousands place. The remainder is 4054. 
Check by adding 4054 to 3946 to see if the sum is 8000. 


Key: 1. 7 and 4 make 11; 6 and 8 make 14; 8 and 9 make 17. 2. 8, 8, 9, 8; 
8,8,9,8. 3. 7;5;9. 0 sübirseted from any number gives the number. 4. 0;0. — 
Any арена ош itself gives 0. 7. 19;40;92;14. 8. 27; 56; 83; 152. 


9. 36; 57; 56; 463. 4 


Page 14 


Aim: To give practice on subtracting larger numbers and on word problems 
requiring subtraction P 


Suggestions: In most cases two rows of abstract exercises together with the word | 
problems (ex. 5-9) are enough to assign. Let half the class do ex. 1 and 2 with 
ex. 5-9, and the other half do ex. З and 4 with ex. 5-9. There is more practice 
on subtraction on page 326, which you may use in any way you see fit. 


Workbook Reference: Arithmetic Workshop, Book 7, page 4 


Key: 1. 1801; 2593; $686.68; $157.91; $7.82. 2. 112; 363; $444.86; $589.37; J 
$4430.07. 3. 8627; 3956; $307.77; $246.34; $4121.39. 4. 697; 7; $845.74; 
$384.31; $78.60. 5. $10.35. 6. $10.57. 7. $58.01. 8. $6.93. 9. 27,500 trees. 


Page 15 
Aim: To give problems using the various forms of the language of subtraction 
Suggestion: Since Grade 3, pupils have been given problems stated in the various | 
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forms of language that is peculiar to subtraction. The problems on page 15 
represent each of the more impottant types of problems in which the answer is 
obtained by subtraction. 


Key: 1. 1725 workers, 2, $53.64. 3. 7445. 4. $3625. 5. 4298 sq. mi. 
6. 1905. 7. $134.26. 8. $.54. 


Pages 16-17 
Aims: To review the multiplication facts; to reteach the commutative principle 
for multiplication (CPM); to teach the associative principle for multiplication 
(APM); to teach the distributive principle (DP) 


Suggestions: Give oral practice in finding answers to multiplication facts. Use 
the commutative and/or the associative principle to fix facts that cause diffi- 
culty. Make a 10 by 10 multiplication chart. To the left of the 10 rows place 
the digits 0 through 9. Above the columns place the digits 0 through 9. Where 
a column and a row intersect, write the product of the number of the column and 
the number of the row. Notice the relationships of the multiplication facts as 
shown on the chart. Illustrate the uses of the principles by the products on the 
chart. 

Stress these principles and search for examples where the use of these 
principles enables one to do mental multiplication easily. Multiplication can be 
distributed over the sum of more than two addends, e.g., 8 X 115 can be thought 
of as 8 X (100 + 10 + 5), which equals (8 х 100) + (8 х 10) + (8 X 5), giving 
800 + 80 + 40, or 920. Encourage the pupils to use different combinations for 
the example above, such as: 8 X 115 = 8 x (110 + 5) = (8 X 110) + (8 X 5) 
= 880 + 40 = 920. 

Key: 1. (1) 27, 30, 0, 40, 3, 20, 0, 72, 32, 15; (2) 2, 21, 0, 16, 16, 6, 6, 27, 0, 3; 
(3) 12, 56, 0, 10, 9, 7, 20, 0, 42, 8; (4) 4, 4, 48, 0, 45, 8, 24, 30, 0, 32; (5) 42, 0, 
12, 14, 36, 4, 7, 48, 0, 72; (6) 0, 5, 81, 12, 35, 0, 54, 25, 63, 21; (7) 0, 63, 18, 2, 
35, 15, 6, 0, 9, 8; (8) 40, 0, 56, 36, 14, 64, 18, 1, 0, 495 (9) 54, 6, 12, 24, 0, 18, 6, 
0, 10, 28; (10) 45, 28, 18, 36, 5, 8, 0, 24, 24, 9. 2. 42; 42; yes; yes. The order 
of multiplying two factors does not change their product. 3. 6 X 9 = 54; 
8x5=40;9X7 = 63;4 X 7=28. 4. 0;0;0;0. Any number times 0 equals 0; 
0 times any number equals 0. 5. 3; 8. Any number times 1 equals that number; 
1 times any number equals that number. 6. (2X3) X5 = 6х5 = 30,2 х (3X5) 
= 2x 15 = 30; (1X 3)X2=3X 2 = 6, 1X (3 x 2) = 1x6 =6;(3X6) х4 
=18 X 4 = 72,3 X (6 X 4) = 3X 24 = 72; (5 X 4) X 2 = 20 X 2 = 40,5 X (4 x 2) 
=5x8=40. 7. When multiplying three numbers, you ean group the first 
two factors together and multiply their product and the third factor, or you can 
group the last two factors together and multiply the first factor and this product; 
Gx6)x7-18X7- 126, 3 X (6X 7) = 3X 12 = 126; (5X 1) Х8= 5х8 
2 Iss GONE] RUN 0: (ИС) Ine oce Th EX 12) -2 
х 36 = 72; (15 X 2) X 7 - 30x 7 = 210,15 X (2x7)215X14-210. 8. APM; 
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CPM; APM; multiplication performed. 9. 2X (3 +4)=2X7=14,2X (3+4) 
= (2X3) + (2X 4) =64+8 = 14;4 X (2 +7) = 4X 9 = 36, 4X (2+7) = (4X2) — 
+ (4X 7) =8+ 28 = 36;8 X (6+3) =8 х9 = 72, 8 X (6+3) = (8х6) + (8X3) _ 
=484+24=72. 10. 7 X (4+8) =7 X 12 = 84,7 X (4+8) = (7 X 4) + (7X8) 
= 28 + 56 = 84; 9 X (2 + 5) = 9x 7 = 63, 9 X (2 + 5) = (9X 2) + (9 х 5) = 18 
+45 = 63; 6 X (8+ 9) = 6X 17 = 102, 6 x (8 + 9) = (6 8) + (6X 9) = 48+ 54 
= 102; 14 X (2+ 5) = 14 +7 = 98, 14 X (2 + 5) = (14 X 2) + (14 x 5) = 28 
+70=98. 12. 5 X 17 = 5 X (10 + 7) = (5 X 10) + (6 X 7) = 50 + 35 = 85. 


Page 18 
Aim: To review multiplication of large numbers, the checking of such exercises, 
and the names of the terms used in multiplication 


Suggestions: On the chalkboard place four multiplication examples with 3-place - 
multiplicands and multipliers. Have one ease of 0 at the end of the multiplier 
and one case of 0 in the middle of the multiplier. Ask four pupils to work these - 
examples. Then discuss the examples with the class. Make sure that all pupils | 
know the parts of each example by asking them to read the multiplier, the multi- 
plicand, the product, and the partial products. When multiplying two numbers, — 
the pupils should write each partial product in such a position that its right-hand 
figure will come directly below the figure by which they are multiplying. For 
example, in ex. 1 on this page, the partial product 1488 is so written that the 
right-hand 8 comes directly below the 4 of the multiplier. Call attention to 
the examples in ex. 5, which show the approved practice for computing when the 
multiplier contains а 0. In the third of these examples, notice that the multiplier, 
740, is so written under 218 that the 0 stands out at the right. In the second — 
example in ex. 5, the second partial product is 0 X 596. How much is this and 
where is it written? You see that if you are careful to write the third partial — 
product in the correct place, it is not necessary to write 0 as the partial product \ 
for tens place of the multiplier. Emphasize the use of the term factor in those 
situations where it is appropriate. 


Key: 3. 670; 280; 920; 410; 1170; 2340; 56,790; 285,040. 4. 4700; 8300; 27,400; . 
347,800; 1,489,700. 6. 13,260; 271,128; 358,340; 433,359. 7. 15,675; 305,492; - 
815,409; 286,160. 8. 59,220; 328,790; 106,953; 528,781. 9. 56,289; 148,716; _ 
545,360; 211,554. 


Page 19 
Aim: То review problems without numbers 


Suggestions: If pupils have difficulty in solving these problems, suggest that they _ 
supply numbers for each problem, solve it, and then tell in general terms what — 
they did. Since some problems have more than one step, there should be an 
answer for each step. Problems of this nature provide you with an excellent 
opportunity to learn how well your pupils are doing mathematical thinking. 
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Workbook Reference: Arithmetic Workshop, Book 7, page 51 


Key: 1. Add cost of the articles; then subtract the sum from the amount 
you had at first. 2. Multiply. 3. Multiply. 4. Divide. 5. Multiply. 
6. Divide. 7. Add. 8. Add all the numbers; then divide by 6. 9. Subtract. 


Page 20 
Aim: To review problem solving especially where multiplication is used 


Suggestions: Give the class two problems to work, as follows: 
(1) Jim bought 4 neckties. They cost $.75, $.95, $.69, and $1.19. How 
much did Jim spend for these 4 ties? 
(2) Mary bought 4 handkerchiefs. They cost $.39 apiece. How much did 
Mary spend for the 4 handkerchiefs? 
Discuss with the class the reason for using addition in problem 1 and multiplica- 
tion in problem 2, and have someone try to make a generalization about when 
multiplication is to be used. 


Key: 1. 580 х $.35 = $203.00. 2. 150 x 13 mi. х 1950 mi. 3. 18 х 24 = 432 
(peach trees). 4. 33 X 220 mi. = Ti0mi. 5. 3X$.55 = $1.65, 4 X $.68 = $.34; 
$1.65 + $.34 = $1.99. 6. 1465 X $.08 = $117.20. 7. | х $2460 = $615; $2460 
— $615 = $1845. 8. $ X 64,500,000 bu. = 12,900,000 bu. 9. 250 x 60 Ib. 
= 15,000 Ib.; 15,000 + 100 = 150 (bags). 


Page 21 
Aim: To test each pupil's mastery of the 90 even division facts 


Suggestion: See the suggestions for the test on page 4. 
Key: 1. 4:0:2:6:2:8. 2. 22950; 775; Т.З. 0;9;8;4;3;5. 4. 2; ;9 
6; 6. 5. 5; 0; 5; 8; 5; 3. 6. 3;8;4;7;3;5. 7. 1;0;9;6;5;4. 8. 0;1 
-4. 9. 73037; 93 7} 2. 10. 0:1:6:9:4:4. 11. 8:3:7:4,8,)8. 12. 
З Ў 5 


‚6; 
3 2 
9;4 6; 9; 
:8:8:8:8. 13. 2;0;6;8;2;7. 14. 1; 


. 9. 


1 
:6:5:7:3:9. 15. 4 1;9;2; 5; 9. 


Page 22 
Aims: To show how multiplication facts and division facts are related and to 


give practice on some uneven division facts 
Suggestions: Give some oral class practice by asking a pupil how he should think 
if he forgets 7)56. The pupil should answer, “How many 7’s make 56? I 
know that eight 7’s make 56, so 56 + 7 = 8.” Use a number of the other even 
division facts for such practice. Ex. 3 is very important. Often when using a 
formula, the pupil will need to find an unknown factor of a product. 

Practice on uneven division facts is important as a help in division with 
carrying. Go over the exercises on page 22 orally, asking different pupils for the 
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answers. If more practice is needed, here are other uneven facts which can be 
given orally so that the pupils will not see the example in written form: 


679 3717 9771 7755 58 9 8765 6757 
3)7 9)21 7)31 5)13 8)71 6)22 9)89 
5)4 8)23 4)39 7)44 9)59 5)19 7)60 
9)5 6)29 5)46 9)40 4)19 6)41 8)61 
78 9)38 6)34 8)30 5)29 7)33 9)78 
07 7)68 9)16 4)25 8)50 9)51 6)50 
Key: TOP: 1. Six 8's make 48; nine 6's make 54; eight 778 make 56. 2. 7, 7, 
9,4;7,7,9,4. 3. 9;9;3;4. 4. Yes;0;0. 5. 5х1 = 5;3; 7. Any number 


divided by 1 equals that number. 6. 1; 1; 1. BOTTOM: 1. 1 and 2 over; 
5 and 1 over; 3 and 1 over; 9 and 1 over; 2 and 2 over; 7 and 2 over; 9 and 4 over. 
2. 2 and 1 over; 8 and 3 over; 8 and 1 over; 4 and 2 over; 6 and 1 over; 3 and 1 
over; 5 and 1 over. 3. 0 and 3 over; 2 and 1 over; 4 and 4 over; 6 and 1 over; 
6 and 2 over; 9 and 2 over; 5 and 2 over. 


Page 23 


Aim: То review division with 1-figure divisors, the checking of these examples, 
and the terms used in division 


Suggestions: Give some class practice in picking out the dividend, the divisor, 
the quotient, and the remainder in examples you have placed on the chalkboard. 
Then erase the quotients and the remainders and see whether the pupils сал 
give the quotients by doing the work mentally. Many pupils in Grade 7 should 
be able to do mental short division, especially with the divisors 2, 3, 4, and 5. 
However, you need not require that the work be done mentally. For ex. 3-9 
tell the pupils they can do the work in either the long form or the short form. 


Key: 3. 220 mi. 4. $3.15. 5. 1529 R5; 738; 4317; 7039 R2; 6105. 6. 2086, 


792 R5;1024;5927; 9486. 7. 627; 842 R3;1205; 0317;4009. 8. 834; 2958 КІ; 
1097 R5; 6003 R5;8734. 9. 3007 R2; 1567; 1168; 6930 R3; 4591. 


Page 24 
Aim: To discover how to find the residue when casting out nines 


Suggestions: Lead the pupils to explore rapid ways of finding the residue when 
casting out nines. Be sure to bring out that the relationship presented on this 
page holds only for nines. The pupils may discover how it aids in determining 
divisibility by three or in finding the remainder when dividing by 3. It will take 
continued practice in casting out nines in all operations with whole numbers to 
gain real facility in casting out nines by inspection. 
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Key: 1. 2:0:4:1:8. 2.4;4;2;0;1;4;2;no. 3. 1; 1; 1: 2:258:3:455:0. 
The remainder is equal to the sum of the digits. 4. 3; 3; 8; 8; 0; 0; 7;7;7;7. 
5. 5; 7; 8; 6;838;6;7;7. 6, 2;4;8;4;6;5;2. 7. 2;8;: 3 5333.3; 1, 


Pages 25-26 


Aim: To teach casting out 9’s as a new method of checking examples in multipli- 
cation 


Suggestions; There are three methods of checking exercises in multiplication. 
The first and probably the most used method is to go over the work a second 
time to see that it is correct. The second method is to interchange the multipli- 
cand and the multiplier and multiply again, as explained in ex. 1 on page 18. 
This check is an excellent one although it requires more time than the first 
method. The third method is casting out 9’s, which is also called “the check of 
9's." It is fully described on pages 25 and 26 of the text. This is the quickest 
method of checking multiplication in eases where the multiplier contains two or 
more figures. In exercises having a 1-place multiplier, the most satisfactory check 
is the first one described above; namely, to go over the work again. The check 
of 9’s is an extremely useful and rapid check and is recommended for use, par- 
ticularly in the longer exercises in multiplication, On rare occasions the check 
of 9’s fails to detect an error in a multiplication example, as explained in ex. 4 
on page 26. In this case a partial product is misplaced, and the final product is, 
therefore, incorrect. The check of 9’s, however, did not detect this mistake. 
In fact, whenever a partial product is misplaced, the check of 9's will not disclose 
the error. This weakness on the part of the 978 check does not disqualify it from 
use, but it does show the importance of seeing that each partial product is in the 
right place before applying the check of 9's. 

You must remember that no method of checking is perfect. If you check 
multiplication by going over the work again, or by reversing the factors, you 
have no guarantee that the result is correct. You merely have a reason for 
believing that the answer is probably correct. In everyday life, one of the 
favorite methods of checking computations of all kinds is to go over the work again; 
but in such cases, if à mistake was made in the original computation, it may 
easily be repeated in the checking. 

Casting out 978 is the most rapid check, not only for multiplieation, but also 
for division. On this account it is strongly recommended in the seventh and 
eighth grades as a check for these operations. Casting out 9’s is not recommended 
as a regular check for addition and subtraction, since it requires more time to 
check either of these operations by 9’s than by the usual methods of checking 
addition and subtraction. 

Workbook Reference: Arithmetic Workshop, Book 7, page 6 
Key: Page 25 8. 583,895; 597,432; 208,102; 3,380,740. 9. 145,222; 231,495; 
242,403; 1,776,138. 10. 455,794; 456,456; 88,963; 5,774,442. 


Pag 
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Page 26 2. 338 5 4. 4253 5 


247 4 1078 7 
2366 20 (2) 34024 35 (8) 
1352 29771 

676 4253 

83486 (2) 4584734 (8) 


5. 47,970; 280,141; 3,270,348; 8,570,439. 6. 63,648; 151,682; 5,576,627; 
28,738,362. 7. 28,952; 260,700; 800,935 ; 35,892,306. 8. 9234; 479,576; 534,285; 
14,102,000, 9. 22,356; 338,724; 856,128; 43,947,516. 


е 27 


Aim: To reteach division with 2-figure divisors ending in 1, 2, 3, 4, or 5 


The Teaching of Long Division. Long division is the most difficult operation with | 
whole numbers, not only for children but also for adults. The most difficult 
part of long division is that connected with the finding of the correct quotient 
figures. In this book, long division is taught by a method that gives the correct 
quotient figure on first trial in 80% of all cases. In the remaining 20% of cases, 
the correct quotient figure is found, with very minor exceptions, after a single 
correction of the trial quotient figure. The procedure so often used in school- 
rooms, by which the pupil tries first one quotient figure and then another until 
he finds the correct one, is thus avoided. 

In order to obtain such high efficiency in finding quotient figures, this book 
uses two rules for estimating quotient figures. One of these rules applies to 
2-figure divisors ending in 1 to 5 and is stated on page 27 of the text; the other 
rule applies to 2-figure divisors ending in 6 to 9 and is stated on page 29. In 
this Guide these rules, for convenience, will be called Rule I (divisors ending in 
1 to 5) and Rule II (divisors ending in 6 to 9). 


The treatment of long division as given in this series of arithmetics is one | 


of its outstanding features. For a more detailed discussion of this highly efficient — 
method of long division, see the Introduction of this Guide. 


Suggestions: The work in long division as presented on pages 27-33 of this text 
is a reteaching of the work in long division that was given in the sixth grade. 
When the work on page 27 is first presented to the class, put the model example 
in ex. 1 on the chalkboard and go through each step of finding each quotient — 
figure. In this work remind the pupils that there are five steps in finding each — 
quotient figure, which are as follows: 


(1) Divide the partial dividend by the divisor. 

(2) Multiply the divisor by the quotient figure. 

(8) Subtract. 

(4) Compare the remainder with the divisor. The remainder should always | 
be less than the divisor. 3 

(5) Bring down the next figure of the dividend. 


Of these five steps, emphasize the importance of Step 4, in which the re- 
mainder is compared with the divisor. If the quotient figure is correct, the re- 
mainder will always be less than the divisor. On the other hand, if the remainder 
equals the divisor, or is greater than the divisor, then the quotient figure is too 
small and should be made 1 larger. Success in long division depends upon the 
careful inspection of each remainder to see that it is smaller than the divisor. 
If not, the quotient figure requires correction. 

After the model example given at the top of page 27 has been carefully 
explained, the method of checking the work should also be explained. Every 
example in long division should be checked as a routine procedure. 

The exercises on page 27 all have divisors ending in 1, 2, 3, 4, or 5. Hence 
Rule I on that page should be used to estimate quotient figures. 


Key: 2. 55 R5; 59 R5; 367; 213. 3. 320;84; 785 К11;375 КІЗ. 4. 89; 67 Ril; 
296 R16; 605 R22. 5. 89; 308 R5; 840 R7; 998, 6. 92; 54; 638; 406 R13. 


Page 28 
Aim: To give a quick oral review, especially on measures taught in the preceding 
grades 
Suggestions: First give some practice in counting by 6's, 7’s, 88, and 9’s by be- 
ginning with the number itself. Then give the oral counting in ex. 1-3 in which 
the beginning and ending numbers are supplied. More of this kind of counting 
can be assigned by saying, “ Beginning with 6, count by 9’s until I tell you to 
stop." You can easily make up exercises of this sort as you need them. In 
connection with the work on measures, ask such questions as, “How many feet 
are there in 1 mile?" “How many quarts are there in 1 peck?” 
Key: 1. 4, 11, 18, 25, 32, 39, 46, 53, 60; 109, 116, 123, 130, 137, 144, 151, 158, 
165, 172. 2. 3, 11, 19, 27, 35, 43, 51, 59, 67, 75, $3, 91, 99; 110, 118, 126, 134, 
142, 150, 158, 166, 174, 182. 3. 7, 16, 25, 34, 43, 52, 61, 70, 79, 88; 152, 161, 
170, 179, 188, 197, 206, 215, 224. 4. (Adding 6) 49, 33, 62, 94, 101, 80, 45, 68; 
(adding 7) 50, 34, 63, 95, 102, $1, 46, 69; (adding 8) 51, 35, 64, 96, 103, 82, 47, 70; 
(adding 9) 52, 36, 65, 97, 104, 83, 48, 71. 5. (Adding 6) 100, 74, 41, 85, 28, 52, 
63, 89; (adding 7) 101, 75, 42, 86, 29, 53, 64, 90; (adding 8) 102, 76, 43, 87, 30, 
54, 65, 91; (adding 9) 103, 77, 44, 88, 31, 55, 66, 92. 6. $2.00 + $.60 + $.50 
+ $.13 = $3.23. 7. 53. 8. 13¢; 26¢. 9. 2 х 19¢ = 38¢; $1.00 — $.38 = $.62. 
10. 6 4-cent apples, 1 cent over. 11. 58¢. 12. 12; $; 20. 13. 5280; 16, 3. 
14. 3; 8; 1. 15. 16; 16; 1j. 16. 6; $; 18. 17. 48; 13; 120. 18. 14; 4; 6000. 
19. 18; 180; 120. 20. 30; 6; 2640. 


Page 29 
Aim: To reteach division with 2-figure divisors ending in 6, 7, 8, or 9 


Suggestions: Attention is called to the rule on page 29 which states that when 
the two-figure divisor ends in 6, 7, 8, or 9, you should divide by 1 more than the 
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first figure of the divisor to estimate each figure of the quotient. For example, 
if the divisor is 56, 57, 58, or 59, you divide by 6 to estimate each quotient figure, _ 
By following Rule II on page 29 for its group of divisors, together with Rule I | 
on page 27 for its particular group of divisors, you will obtain the correct quotient | 
figure on first trial in 80% of all cases. In the remaining 20% of cases, in general, — 
only one correction of the quotient figure will be necessary. Only in very rare _ 
situations will it be necessary to make two corrections of the quotient figure. — 
The model example given at the top of page 29 should be carefully explained _ 
and checked. Notice that the quotient is a 4-figure number. The practice 
exercises have 3-figure and 4-figure quotients. 5 


Key: 2. 541 R3; 3527; 4725. 3. 3188 R11; 4823; 7519. 4. 883 R5; 9475; 3728. 1 
5. 768 R5;2914; 7562. 6. 1728;2534; 7582. 7. 614 R35; 6728; 3718. 


Page 30 
Aim: To give more division practice for those who need it 


Suggestions: Assign only part of this page, since there are more exercises than are 
needed for all pupils. For example, give the boys all even-numbered exercises 
and the girls all odd-numbered exercises. Be sure to require checking. 


Key: 1. $50.00 — $37.25 = $12.75; $12.75 + $.75 = 17 (wk.) 2. $13.16 + 28 р 

= $47. 3. 237 mi. + 6 = 393 mi. 4. From 8:30 АМ. to 1:30 р.м. is 5 hr.; 
190 mi. + 5 = 38 mi. 5. 93; 656; 504. 6. 335; 667; 403 R12. 7. 144; 537; 
694 R25. 8. 87; 547; 669 R8. 9. 65; 483; 222. 10. 257 R11; 562 R12; 664. 
11. 145; 662 R5; 386. 12. 205; 470; 547. 13. 127; 728; 895. 14. 256 R31; - 
663; 708. 15. 594; 930 R15; 753. 


Page 31 
Aims: To review tests of divisibility and to use them in simplifying fractions 
Suggestions: The four tests of divisibility given on this page are very useful. — 
Remember that a test of divisibility, such as the test for divisibility by 9, is — 
merely a short way of finding whether a number is exactly divisible by 9, without — | 
actually dividing the given number by 9 to find out. One of the main uses of — 
tests of divisibility is in changing fractions to lowest terms, as described in ex. 5. _ 
Key: 5. Yes, 6. 8:3:40:4:454 7.453:4:4:1:8:14:3 ehh 
БЕН Б тз) 9. 


Pages 32-33 
Aim: To reteach division with 3-figure divisors 


Suggestions: The method of doing long division with 3-figure divisors as presented 
on these pages has the same high efficiency as the method used in this book for _ 
2-figure divisors. That is, this method gives the correct quotient figure on first 
trial in 80% of all cases. In the remaining 20% of cases the correct quotient 
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figure is found, with minor exceptions, after a single correction of the trial quo- 
tient figure. Page 32 gives the rule for estimating quotient figures when the 
second figure of the 3-figure divisor is 1, 2, 3, 4, or 5. For convenience this rule 
is called Rule I and corresponds to Rule I as used for 2-figure divisors, which is 
given on page 27 of the text. Page 33 gives Rule 11, which is the rule for esti- 
mating quotient figures when the second figure of the 3-figure divisor is 6, 7, 8, 
or 9. This rule corresponds to Rule II as used for 2-figure divisors on page 29. 
The exercises on page 32 apply the work on tests of divisibility, since many 
fractions in the quotients can be changed to lowest terms. 


Workbook Reference: Arithmetic Workshop, Book 7, pages 7 and 8 

Key: Page 32 2. 98; 124; 70; 1901. 3. 61; 873; барфу; 028. 4. 94; 96; 79; 
259. 5. 24; 2744; 75; 221gh. 6. 25; 58; 243§; 588. 7. 319; 39; 255; 351. 
Page 33 2. 526; 982; 87; $20.73. 3. 800 R12; 609; 34 R560; $2.07 R$1.38. 
4. 2457; 1847; 408; $9.00 R$1.04. 5. 451; 1243 R24; 136; $6.07. 6. 2038; 
725 R28; 58; $8.90 R63¢. 


Pages 34-35 
Aim: To review and reteach the two types of problems with averages 
Suggestions: In ex. 1 on page 34 a two-step problem in averages is explained, 
while in ex. 2 a one-step problem in averages is illustrated. It is important to 
distinguish between these two types of average problems. In the two-step 
problem you first add and then divide. In the one-step problem it is not neces- 
sary to add the numbers since the sum is given; hence, you divide only. Attention 
should be called to ex. 1, 3, and 4, in which pupils must properly interpret the 
answers by giving results that are sensible. 
Workbook Reference: Arithmetic Workshop, Book 7, page 9 
Key: 2. 683 + 135 = 555, or 5 (tickets). 3. 2 hr. + 14 hr. + 24 hr. + 1 hr. 
=7br;7hr.+4= ljhr 5.1 їг. + 2 hr. + 2] hr. + l hr. + Lhr. = 8 hr.; 
Shr. = 5 = 18 0. 6. $2.50 + $3.75 + $1.25 + $3.50 = $11.00; $11.00 + 4 
= $2.75. 7. 1170 +3 = 390 (tickets). 


Page 36 
Aims: ‘To review division of all types and to extend to divisors of four figures 
Suggestions: Although 2-figure and 3-figure divisors are the ones most used, 
there are real cases where larger divisors are sometimes needed. Caution pupils 
to work carefully in order not to make mistakes when using these large divisors. 
Checking should be required. 
Key: 1. $6255.50 + 3568 = $1.75 R$11.50, or $1.75. 2. 4775 mi. + 25 = 191 mi. 
3. $65.74 + $.19 = 346 (notebooks). 4. 15,348 + 2568 = 5 R2508, or 6 (times). 
5. 304; 528; 38 R4; 188. 6. 142; 219 R60; 48; 483. 7. 700 R31; 496; 428; 
600 R15. 8. 827; 783; 51 R7; 619 R13. 
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Page 37 4 
Aim: To teach casting out 9’s as a new method of checking division 


Suggestions: The check of 9's is here applied to long division. The check num- Я 
bers, of course, are obtained in each case by the 


method described on page 24 of the text. Notice row 
that the check is done by multiplication and not by (0 826 9's check 
division. 722302 
In the exercises on page 87 there аге no divisors re шан (0) 2 
that give a check figure of 0. However, such a check “76 (0) 
figure may appear in some examples. When the 54 
check figure of the divisor is zero and there is no 162 
remainder, as illustrated at the right, you can see 162 
that any number will check as the quotient for such — 
a division example. This happens because 0 times Incorrect 
any check figure is 0. You might, therefore, con- (8) 
clude that casting out 9's is of no value in such (0) 863 9'scheck | 
examples. However, if a pupil makes an error as he 27)22302 (0) 8 
works such an example, he is almost certain to bring 206 yo) 
in a remainder and thus obtain different final check “170 0 
numbers, as shown at the right. Therefore ап 162 10 
error in this kind of example will usually be de- 2285 (1) 
tected by the check of casting out 9’s. 82 
The check of 9’s is strongly recommended for AUN 
division in Grades 7 and 8. (1) 
Key: 2. (0) 
(2 927 9's check 
38)35226 (0) 0 
22 2 
102 0 
16 
266 
266 


3. 672 R7; 380; 928. 4. 778; 762 R137; 206 R141. 5. 601 R8; 821; 225. 3 
6. 840 КІЗ; 604; 708 R53. 


Page 38 
Aim: To give both oral and written practice on the work covered in Chapter 1 


Suggestions: In class go over the oral work very rapidly and give any assistance Ч 
that may be needed. Assign the written practice as you think necessary. Nob 
all pupils need work all the exercises. 


6-24 


Key: 1. (Dividing by 5) 5, 9 R3, 6 R3, 5 R3, 8, 3 R3, 12, 1 R3; (dividing by 6) 
4R1,8, 5 R3, 4 R4, 6 R4, 3, 10, 1 R2. 2. (Dividing by 5) 2 R2, 11,3 R4, 18, 3, 
7 R1, 11 R3, 0 R3; (dividing by 6) 2, 9 R1, 3 R1, 15, 2 R3, 6, 9 R4,0R3, 3. 21; 
212; 320; 103; 203; 70. 4. 101; 61; 62; 204; 71; 20. 5. 52; 78; 100; 61; 83; 76. 
6. 24; 108; 17; 36. 7. 22; 112; 40; 55. 8. 21; 126; 62; 72. 9. 9; 5; 83; 48. 
10. 6; 1; 21; 61. 11. 147,980; 229,565; 68,600; 486,570; 674,485. 12. 88,723; 
205,690: 124,335; 1,037,967 ; 2,433,282. 13. 109,220; 809,260; 571,900; 7,397,720; 
3,421,080. 14. 80,192: 34,368; 32,041; 1,009,739; 552,304. 15. 67; 389; 1424. 
16. 47; 50; 1003. 17. 84; 35; 1793. 18. 18; 46; 309. 


Page 39 
Aim: То review important problem patterns in division 
Suggestion: In class go over the problems with the pupils and ask what process 
will be used to solve each problem. 
Key: 1. $348 + 12 = ^29. 2. 153+ 17 = 9 (jars). 3. 666 + 18 = 37 (gal.). 
4. 2405 + 481 = 5 (hr). 5. 30 min. + 18 = 18 тіп. 6. 2250 Ib. + 15 = 150 Ib. 
7. 6000 + 1j = 4800 (mi). 8. $495 + $55 = 9 (mo.). 9. 8640 + 12,960 = &. 


Page 40 
Aim: To summarize the work reviewed or retaught in Chapter 1 
Suggestions: Be sure that any errors made on page 40 are discussed with the 
individual pupils who made them. If necessary, explain the topic again and see 
that a few practice exercises are done correctly. The test on page 42 contains 
the same type of examples. 
Key: 1. 2,000,000; 8,000,000; 10,000,000. 2. 60,000,000 ; 30,000,000; 90,000,000. 
3. 2,000,000,000 ; 8,000,000,000 ; 6,000,000,000. 4. 3000, 6599, 9225, 5742, 8195; 
3775, 7374, 10,000, 6517, 8970. 5. 5997, 6716, 5000, 7719, 5771; 1182, 1901, 185, 
2904, 956. 6. 72,611; 1,406,592; 56,000,000. 7. 1715 R3; 805 R914; 737 R2593. 
8. $4.23, $4.25, $4.50, $5.00; $3.90, $4.00, $5.00; $2.76, $2.80, $2.90, $3.00, $4.00, 
$5.00; $4.42, $4.45, $4.50, $5.00; $3.15, $3.25, $3.50, $4.00, $5.00; $1.38, $1.40, 
$1.50, $2.00, $3.00, 84.00, $5.00. 9. 6173 + 4092 + 7384 + 5227 — 22,876, 
22,876 + 4 = 5719. 10. $2.00 + $1.50 + $1.10 + $.50 + $.15 = $5.25; $5.25 
+ $.35 = 15 (tickets). 11. 1; 4;8. 12. 20;44;8 13. 38; $; 27. 


Page 41 
Aim: To present Problem Test 1 
Suggestions: Allow pupils ample time to read and to complete these problems. 
After you have scored the problems, provide an opportunity for the pupils to 
make a record of problem-test scores. Ав successive tests are taken, remind the 
pupils to enter their ratings. As the year goes on, each pupil will thus have a 
way of comparing his test scores. 
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Such a record can be kept by means of a Баг graph on which the color of 
the bar indicates the rating, For instance, a rating of “You need help” could 
be colored red, a “Fair” rating could be brown, a “Good” rating could be green, 
and an “Excellent” rating could be blue. The chart should be planned for ten 
problem tests and might appear as shown below: 


GRADE SEVEN PROBLEM-TEST RECORD 


If your rating is You need help,” color the column red. 
If your rating is “Fair,” color the column brown. 

If your rating is “Good,” color the column green. 

If your rating is “Excellent,” color the column blue. 


Problems Correct 


Test Number 


On how many tests were you a blue-ribbon winner? 
Workbook Reference: Arithmetic Workshop, Book 7, page 11 


Key: 1. 30 + 25 + 26 + 29 + 24 = 134; 134 + 5 = 26 R4, or 27 (pupils). 2. 15 
X 24 pieces = 360 pieces; 360 pieces + 10 pieces = 70 pieces. 3. From 2:07 P.M. 
to 4:22 p.m. is 135 min. or 24 hr.; 24 X 480 mi. = 1080 mi. 4. 92 х $.60 = $5.70; 
$6.95 — $5.70 = $1.25. 6. $1.50 + $.35 + $.60 + $.15 = $2.60; $.10 + $.45 
+ $.06 + $1.00 + $.08 = $1.69; $2.60 — $1.69 = $.91. 7. $12.60 + 36 = $.35. 
8. 8 X $.26 = $2.08; $5.00 — $2.08 = $2.92. 9. 37,564 — 6525 = 31,039 (people). 
10. 144 X $.05 = $7.20; $7.20 — $4.50 = $2.70. 


Page 42 
Aim: To provide a diagnostic test with page references for remedial work 


Suggestions: Page 42 is a diagnostic test covering the four processes with whole 
numbers covered in Chapter. 1. Observe how this diagnostic test is constructed. 
Column addition is tested by a set of examples of equal difficulty. If a pupil 
gets the right answer on all but one of the examples in ex. 1, the wrong answer 
was probably caused by an accidental error. But if he misses two or three ex- 
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amples in this set, something fundamental is probably wrong. In such a case, 
endeavor to discover the reason for the errors. In some instances an incomplete 
mastery of the addition facts may be responsible; if this is true, give the pupil а 
list of the facts that are causing him trouble and point out the number relation- 
ships involved. In other cases, the pupil may not understand a step involved 
in the process, such as carrying, in which case reteaching is necessary. After 
correcting the fundamental difficulties, assign additional practice on the page 
listed at the end of the row. 


Key: 1. 3046; 4016; 3441; 3927; 3775. 2. 1790; 3477; $248.09; $2849.69. 
3. 5284; 1650; $244.28; $6135.65. 4. 153,908; 325,872; 2,821,830; 1,004,003; 
1,708,008. 5. 6,907,420; 15,751,872; 35,130,360; 7,689,600; 7,502,121. 6. 579; 
779 R15; 700 R31. 7. 435; 834; 259. 8. 386}; 643. 9. 503 R270; 558. 
10. 3587; 846. 
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Chapter 2 


Aims of Chapter 2. The major aims of Chapter 2 are to: 


1. Review the meaning of, and the arithmetical terms related to, fractions. 
2. Reteach simplification of fractions and changing of a mixed number to an im- 
proper fraction. 
3. Reteach addition of fractions with like denominators. 
4. Reteach addition of fractions with unlike denominators. 
5. Reteach subtraction of mixed numbers where the fraction in the minuend i is 
larger than the fraction in the subtrahend. | 
6. Reteach subtraction of mixed numbers where the fraction in the minuend | 
is smaller than the fraction in the subtrahend. 
7. Reteach and extend work on least common denominator in addition andi 
subtraction of fractions. 
8. Reteach all cases of the multiplication of fractions and mixed numbers. 
9. Reteach all cases of the division of fractions and mixed numbers. 
10. Show how to take and score improvement tests in whole numbers. 


Pages 43-45 


Aim: To present a practical project on train travel, including the reading of time- - 
tables 


Suggestions: Have pupils bring to class some bus, train, and airplane timetables, 
and let them practice finding the time and distance for certain trips. Ы 


Key: Раре 43 1. $6.13. 2. $97.00; $41.45. 3. $10.80. 


Page 44 1. Thursday, 9:55 Ам. 2. 10:25 р.м.; 10:45 р.м.; 20 min. 
3. 7:00 р.м., 5 min.; 2:10 a.m., 5 min.; 3:50 Ам., 5 min. 4. 11:50 Рм: 
9:55 A.M. 5. 18 hr. 40 min. 


Page 45 1. 1023 mi.; 20 min.; yes; 54 mph. 2. 20 min.; 5 min.; 5 min.; y 
5 min.; 17 hr. 45 min.; 18 hr.; 57 mph. 3. 7 hr. 10 min.; 64 pb. 4. 574 mi; - 
52 iib: 5. Wednesday, 7: 00 P.M.; 25 hr.; 55 mph. H^ 


Pages 46-50 N 
Aim: To show how to take and score improvement tests 


Purpose of Improvement Tests. The teacher of mathematics in the seventh grade 
has three large tasks which have to be completed during the year: | 
(1) То review the four operations with whole numbers sufficiently to main- | 


tain and to develop further the computational skills that the pupils | 
have already learned 


(2) To review the four operations with common fractions and decimals 
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(3) То teach the new work of Grade 7, which includes new topics in per- 
centage with applications, informal geometry, new formulas, and certain 
social uses of arithmetic 


Unless you plan your work carefully, you may find that tasks (1) and 
(2) take so much time that they greatly interfere with task (3). In order to 
reduce task (1) to a minimum, the authors have devised a series of improvement 
tests which give the pupils the necessary practice on whole numbers in less than 
30 min. a week. These tests are described on pages 46-50 and 344 of the text. 
These improvement tests have been used successfully by many hundreds of 
teachers who are unanimous in their verdict that they are the most effective 
means yet found of improving the pupil’s skill in computation. One important 
fact about these tests is that the pupils themselves grow more enthusiastic about 
them the longer they use them, whereas with many other types of tests the 
interest of the pupils soon dies out. These improvement tests are first intro- 
duced in American Arithmetic, Grade 6 and are continued throughout this text. 


Description of Improvement Tests. There are 72 improvement tests in this book, 
and these tests are distributed uniformly over the year’s work. The tests are 
arranged in sets of 3 tests each; hence, there are 24 sets of such tests. They 
cover the addition, subtraction, multiplication, and division of whole numbers. 
For a complete list of these tests, see the Index under “ Improvement Tests.” 
A preliminary orientation concerning these tests is given on page 46 of the text, 
which the pupils should read carefully at this time. A set of improvement tests, 
consisting of 3 addition tests, is shown on page 47. The nature of these tests 
is evident by an examination of the 3 tests. Each test has 8 exercises, all the 
exercises being of equal difficulty. If a pupil gets a score of 9 on Test 1а and a 
score of 10 on Test 1b, it is evident that he has done better on Test 1b than on 
Test 1a, since the tests are of equal difficulty. 

Though there are 3 tests on page 47, these 3 tests should not all be given 
on the same day. Only one test of a set is to be taken on a given day. The 
reason for this caution is to avoid fatigue and to minimize the time devoted to 
practice on whole numbers. In general, one test should be given every second or 
third day; hence, the 3 tests on page 37 will be spread over a period of 5 to 7 days. 

The number of exercises in each test is indicated by a small number in a 
circle, which is printed near the last exercise in the test. For example, at the 
end of Test 1а on page 47 you find ®, which means that there are 8 exercises 
in this test. On the other hand, in Subtraction Test 1a, given on page 57, there 
are 15 exercises in each test. 


How to Give Improvement Tests. The method of giving improvement tests is 
described in detail on page 344 of the text. These directions should be studied 
carefully. In timing the tests, use a wateh with a second hand so that the 
pupils can be stopped promptly at the end of the time assigned to the test. 
In giving the addition tests on page 47, allow exactly 4 minutes for each test so 
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that the results on these tests may be comparable. If you allow 4 minutes for 
Test 1a but permit the time for Test Ib to be 4$ minutes, the results on Test 1b 
cannot be reliably compared with those on Test 1a. The purpose of these tests is 
to measure improvement in computing with whole numbers, and this measurement 
can be made only if the tests are given under the same conditions each time. 

In taking an addition test such as one of those on page 47, the pupils should 
not copy the examples before working them. Instead, they are to write the 
answers along the edge of a piece of folded paper, as described on page 48 of the 
text. Folded paper is used only for the tests on addition and subtraction. For 
tests on multiplication and division, such as those given on pages 69 and 87, 
the exercises should be copied on a sheet of paper before the test is given. In 
copying the exercises, the pupils should spread them out over the sheet to allow 
ample space for the work. The time assigned for a test on multiplication or 
division is the time actually allowed for taking the test after the copying has 
been completed. 


Scoring Tests. All improvement tests are scored on a scale of 10, and the actual 
scoring is done by the aid of a scoring table, which is shown on page 49. For 
convenience, this scoring table is also printed on page 345 of the text. The 
pupils must be carefully instructed in using this table to find their scores. De- 
tailed instructions for finding scores are given on page 49. 


Keeping Records. Each pupil should keep a graphic record of his scores on each 
improvement test, as explained on page 50 of the text. This record should in- 
clude all tests taken during the school year. A Record Book can easily be made 
from a few sheets of squared paper. If the school does not have squared paper, 
a pad of such paper should be purchased and a few sheets distributed to each 
pupil. It will be seen in the graph on page 50 that 3 scores are kept for each 
set of tests. Since there are 24 sets of tests in all in this book, each pupil need 
have only enough squared paper to provide for the scores on 24 sets. 

The plan of having each pupil keep a graphic record of his scores has a 
very favorable psychological effect upon him. If he finds that his score on the 
second test of a set is not above that on the first test, he immediately puts forth 
all his energy to improve his record on the third test. The pupil is always trying 
to better his previous performance, and this element maintains a high degree 
of interest in this work throughout the school year. The pupil also gains con- 
siderable satisfaction in studying his scores from time to time during the year. 
In the middle of the year his scores should be better, in general, than those at the 
first of the year; and at the end of the year he should be doing still better. 

A pupil will find it helpful to compare his scores on subtraction tests with 
those on addition tests. If he finds that he does not do so well on the subtraction 
tests as on the addition tests, he will see that he needs more practice on sub- 
traction. Similar comparisons may be made with respect to the tests on multi- 
plication and division. 
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Key: Page 47 1. 462; 503; 510; 312: 438; 340; 488; 457. 2. 373; 537; 405; 
316; 429; 478; 550; 157. 3. 421; 380; 486; 467; 530; 441: 421: 327. 
Page 50 2. 10; Nov. 5. 3. 7 on Nov. 12; 9 on Nov. 16; 8 on Nov. 18. 


Page 51 


Aim: To review the three meanings of a fraction and the special names con- 
nected with fractions, such as numerator, denominator, proper fraction, improper 
fraction, mixed number 


Suggestions: On the chalkboard review some diagrams that show the meaning of 
3, 4, & This review can be given by using circles divided into fourths. The 
first will have 3 parts colored to show 4, the second will be entirely colored to 
show 4, and the third diagram will show 1 whole circle and 1 of another circle. 
Page 51 is to be done in class and should be supplemented by more practice 
of the kind given in ex. 7 and 9. 


Workbook Reference: Arithmetic Workshop, Book 7, page 12 
Key: 9. Proper fractions: үр, 3, §, 4; improper fractions: $, 48, 22, M. 8. 


Page 52 
Aim: To reteach the fundamental principle of fractions. 


Suggestions: Draw a circle on the board and divide it into 4 equal parts. Shade 
3 of the parts. Now draw two dashed lines to divide the cirele into 8 equal 
parts. Ask the pupils to study this diagram and tell 
what equal fractions it shows. They will bring out 
the fact that ł = $ and that } = % In other words, 
3 and 8 have the same value. Draw other circles with 
6ths and 12ths, 4ths and 16ths, and so on. Then take 
up ex. 1, which gives a way to find equivalent fractions 
without using diagrams. Here are more fractions to 
change to lowest terms if extra practice is needed: 


a8 i8 2$ Ed н Tos 
12 kid % 8 8 Too 


5 5; 3, 9, b 4; $ 4; 3 10: 4, 15:4, 25. 3. 3, 5; $, 6; io 2; 


Key: 2. 3, 3; 3, 14; En 
3, 18; 4, 16; $, 8; & 10; 35, 5; 3, 50. 4. 8, 35%, 12; 8, 9; 4, 15; $, 16; $, 20; $, 
10; #,4; 2,4. 5. ¥, 654, 6; 8, 7; & 45% 754, 12; 5, 18; 4, 55 205. 6. 85 15; 
33; 18; 16. 7. 6; 28; 15; 44; 95. 8. 8; 21; 49; 12; 90. 9. тро = $ (mi.). 
10. 38 = 5 (hr). 

Page 53 


Aim: To reteach changing an improper fraction to a mixed number and a mixed 
number to an improper fraction 
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Suggestions: On the chalkboard use diagrams of pies to show that 2 whole рї 
cut into sixths and & of another pie is the same as 52. In other words, 2$ and 
42 are two ways of writing the same thing. Sometimes it is more convenient to 
use one form than the other. In the addition of fractions, an answer might be $, 
which can be changed to 23. In the multiplication of mixed numbers by frac- - 
tions or mixed numbers, it is often necessary to change a mixed number to ап 
improper fraction. Ex. 4 should be emphasized since it shows how a whole 
number can be written in the form of a fraction with a denominator of 1. This. 
form will be useful later in the multiplication and division of fractions. Page 53. 
can all be done orally. 1 


Workbook Reference: Arithmetie Workshop, Book 7, page 13 


Key: 2. 34; 34; 14; 2; 14; 6; 14; 53; 24. 3. 13; 23; 13; 34; 14; 1; 4; 14651887 
5. $+ $= 7 (persons). 6. 12; 12; 59; 19; 30,281, 595; 18. 7. 22; 2р, 20585 
Rt x Sod 9 5 94535 Р; SB AR A Н. 9. 37:10; 38: 36: 383037 


Page 54 
Aim: To reteach addition of fractions with like denominators 


Suggestions: Start with chalkboard work in which you have pupils add 4 apples | 
and 7 apples, then З eights and 4 eights, and finally 2 and +. This method brings 
out the fact that you can add the numerators of fractions that have the same name - 
or the same denominator. Page 54 gives models showing the sums of fractions | 
making less than 1, making 1, and making more than 1. Some simplifying. of 
fractions is included. Go over these models with the class before assigning — 
ех. 3-5. If more practice on this topic is needed, it can be found on page 328. — 
Key: 3. 17; 83; 10; 103; 113; 5$; 123. 4. 6%; 32; 9; 134; 74; 11; 108. 5. 104; 
128: 123, 174; 11; 785; 1445. 3 


Page 55 
Aim: To reteach addition of fractions with unlike denominators 
Suggestions: Show that 2 quarters and 3 dimes can be added only by changing | 
both to cents. Since fractions can be added only when they have the same 
denominator, those with unlike denominators must first be changed to fractions - 
with like denominators. The change is made by using the principle of fractions 


stated on page 52 of the text. If more practice on the addition of fractions is — 
necessary, it will be found on page 329. 


Workbook Reference: Arithmetic Workshop, Book 7, page 14 


Key: 3. 54; 98; 510; 113; 103; 83; 615. 4. 108; 98; 64; 64; 152; 41; 143. 5. 14 
10: 14; 123; 535; 168: 84. ў 
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Page 56 


Aim: To reteach the subtraction of mixed numbers where the fraction in the 
minuend is larger than the fraction in the subtrahend 


Suggestion: The suggestions given for page 55 apply as well to the subtraction 
of fractions on this page. 


Key: 2. 3] yd. — M yd. = 28 уй. 3. 44; 98; 14; 3h; 14; 18:39. 4. b 25 
33:23: 141: 58: 2d. 5. 28:38:78: 5}; 29; 28:71. 6. 144;34; Bh; 4B; 6; 4; 
ljg. 7. 4{%; 6102; 44; OB; 33: 745 Бру. 8. 18; 4; 14; 25 1850; 44. 9. 5}; 0; 
2%; 319; 80; 15; 2. 

Page 57 
Aim: To give the first set of improvement tests in the subtraction of whole 
numbers 
Suggestion: This set of improvement tests in subtraction should be administered 
in the same way as the set of improvement tests in addition given on page 47 
of the text. 
Key: 1. 484; 1493; 1308; 4793; 4999. 2. 5641; 1579; 877 ; 2566; 3237. 3. 2579; 
1919; 2210; 6855; 1342. 4. 2898; 1957; 686; 1665, 4887. 5. 885; 2463; 579; 
256; 556. 6. 1964; 1525; 3999; 3347; 2233. 7. 6276; 5620; 4770; 4349; 548. 
8. 179; 8439; 5626; 5885; 5479. 9. 3747 ; 2892; 1748; 1031; 262. 


Page 58 
Aim: ‘To reteach subtraction of mixed numbers where the fraction in the subtra- 
hend is larger than the fraction in the minuend 
Suggestions: You can visualize this step for the pupils by drawing 3 pies and 
i of another pie. You wish to serve } pie to each of three people or 1 pie in all. 
To do this, cut one whole pie into fourths. Then you have 2 pies and 4 pies, 
or 23 pies. This shows that 3} pies equals 2$ pies. The mixed numbers are 
two ways of writing the same thing. Give some practice on such changes as 
4} = 3}, 28 = 15 Ove = 44g. The work on this page is sometimes called sub- 
traction with borrowing because the fraction in the minuend is smaller than the 
fraction in the subtrahend. It is not necessary to use the term borrowing unless 
you prefer to do so. In the model example in ex. 1, think of 8} as changed to 
7$ and 23 as changed to 2$. More practice on this type of subtraction сап be 
found on page 330. 
Workbook Reference: Arithmetic Workshop, Book 7, page 15 
Key: 3. 33:61: 2:51; 8:15:42 4. 4; b 3; 45 285 Site. 50351520 
23; 54; 3H; Ifo 6. 145 25; 85 285 9 b 14. 


Page 59 
Aim: To reteach the most difficult case of subtraction of mixed numbers in 
which the fraction in the subtrahend is larger than the fraction in the minuend 
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Suggestions: The exercises on this page are more difficult than those on page 58 
because two changes must be made in the minuend, one to change the fraction 
to the common denominator and the other to make the fraction larger by chang- 
ing 1 to an improper fraction and combining if with the fraction already there, 
Exercises like 1-4 on page 59 help the pupil to make changes in the form of the 
minuend so that the fraetion in the minuend will be larger than the fraction 
in the subtrahend and will also have the common denominator. In the model 
in ex. 5 pupils must think of 3} as 3$ because the denominator of the other 
fraction is 8. Then they must think of 3$ as 242. 


Workbook Reference: Arithmetie Workshop, Book 7, page 16 

Key: 1. 2, 6; 9, 21; 4, 16. 2. 4, 10; 10, 22; 12, 98. 3. 2, 10; 5, 15; 9, 21. 
4. 3, 9; 10, 26; 8, 18. 6. 8; 28; 248; 213; 4%; 3: 448. 7. 1105; 44; 4; т; 
2105 116) lio. 8. 28; 28; 475; 11; 216378; тш 9. 18; 28; 215; 335; 28; 42; 
біб. 10. 38; 8; 5%; 37e; 5$; 376; 277 


Page 60 


Aim: To give a quick oral review of preceding work 


Suggestion: No pencils and paper should be used in this work. A very few 
minutes should be enough to cover the entire page. If any one example gives 
trouble, make another nearly like it to assure an understanding of the point. 
Key: 1. 3:3. 2.13. 3.1-4-420:4:2-3-14 4. 7;84; 20. 5.8 
33%. 6. 8.75 + $.15 = $.90, or 9 dimes. 7. 5X 25¢ = 125¢, or $1.25; $1.25 
+ $.45 = $1.70. 8. 54; 48; 41; 70; 42;79. 9. 80min. 10. 1742; 1950; 625. 
11. 2hr.;4hr.;3hr.;8hr. 12. 25 4-cent stamps; 50 4-cent stamps and 50 3-cent 
stamps. 13.59. 14. 22; 34; 34; 44; 22; 18; 24; 31; 2}. 15. 3, 15, and = 
16. 3;3; 2; 5; 5 17. From 3:25 r.m. to 5:10 р.м. is 105 min., or 1 hr. 45 min. 
18. 5} ft. — 13 ft. = 4 ft. 19. $.79, $.80, 8.00, $1.00. 


Pages 61—62 


Aim: To reteach and extend an efficient method of finding the least common 
denominator 


Suggestions: On page 61 the model example in ex. 1, which is 4++4 is worked in 
two ways. In the first way, which is shown at A, the common denominator of 
4 and $ is found by multiplying the denominators 4 and 6 together to find a 
common denominator of 24. This method can always be used to find a com- 
mon denominator for two fractions, although the common denominator thus 
found is not always the least common denominator. In the second way, which 
is shown at B, the same example is worked by using a common denominator of 
12 instead of 24. In this case, 12 is called the least common denominator and 
was found by inspection. Make sure pupils understand the meaning of factor. 
In working the exercises on page 61, the pupil can always find a common de- 
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nominator by multiplying the two denominators together. In some cases, how- 
ever, he will find by inspection that a smaller common denominator ean be used. 
The model example on page 62 should be most carefully studied, since it explains 
the most efficient method yet devised for finding the least common denominator 
of two or more fractions in more difficult cases. This method is to be used in 
exercises, such as ex. 2-4 on this page, in which the common denominator is not 
easily found by inspection. Exercises like those on page 62 are representative 
of the most difficult cases in the addition of fractions that are now taught at 
this grade level. - In fact, they are more difficult than those usually met today 
in everyday applications. A few such exercises are given here, however, since 
they sometimes occur on state, county, or civil service examinations. 


Workbook Reference: Arithmetic Workshop, Book 7, page 19 
Key: Page 61 2. 123g; 13%; 16р; 1155; 1326: 11H; 1235. 3. 79; 245: 
345; 5; 6105; 904; THE. 4. 30; 18: Votes 105: 202 34: 34. 5. 21: 226 
2í5 485: 5085 18: lrs 6. 441; 515; ЗН; 1c B 1o; 22 
Page 62 2. 138; 144; 1043; 63%; 3%; 91; 4M]. 3. 161; 870; 166; 13%; 
1745; 1244; 144$}. 4. 733; 105; 1348; 81; 1081; 85; 148. 

Page 63 
Aim: To reteach multiplication of a fraction and a whole number 
Suggestions: Tn ex. 1 a fraction is multiplied by a whole number, while in ex. 2 
a whole number is multiplied by a fraction. The model problem in each case 
shows the praetieal need for such work. In ex. 2 the answer represents cents, 


so attention is called to the fact that in most stores any fraction of a cent is 
called another cent, Exercises 3-8 contain abstract numbers, and all fractions 


in answers should be retained. 
Key: 3. 123; 15:21: 58; 275. 4. 68; 144; lifo; 745 2 5. 44; 233; 7}; 38: 
155. 6. 84; 24; 1035; 1; 810. 7. 98; 14; 505; 28; 475. 8. 74; 44; 69; 31; 244. 


Page 64 
Aim: To reteach multiplication of a mixed number and a whole number 
Suggestion: The work here is only an extension of that given on the preced- 
ing page, with the extra steps of multiplying the whole numbers and adding the 
partial products. 
Workbook Reference: Arithmetic Workshop, Book 7, page 20 
Key: 3. 33; 1033; 304; $.92. 4. 30%; 835; 825; 83.233 or $3.24. 5. 21$; 973; 
1143; $3.834 or $3.84. 6. 343; 831; 81; $1.298 or $1.30. 


Pages 65-66 
Aims: To reteach multiplication of t 
can shorten the work 


wo fractions and to show how cancellation 
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Suggestions: When the multiplier is a whole number, multiplication means 
repeated addition. Thus, 3 X 4 means 4 + 4 + 4, and 3 X À means 3 + 1 + 4. 
But when the multiplier is a fraction, multiplieation means finding a fractional 
part of the multiplicand. Thus, $ x 8 means $ of 8 and 5 X 1 means j of 1. 
The diagrams below can be used to explain the multiplication of two fractions. 
A illustrates 4 of 4 (4 х 4); B illustrates 4 of 4 (3 X $); and C illustrates § of 3 
(8 X 3). The explanation leads up to the rule: To multiply a fraction by a fraction, 
first multiply the numerators; then multiply the denominators. 


A B С 


The work of multiplying fractions can be simplified Бу using cancellation, 
as shown in the model examples on page 65. When you cancel, you divide the — 
numerator of one fraction and the denominator of the other fraction by the same 
number. You have really divided the numerator and the denominator of the 
final answer by the same number and applied the basic principle of fractions 
stated on page 52 of the text. If pupils understand the mathematical principle 
which justifies the process of cancellation, they are far less likely to try to use 
cancellation in situations where it is incorrect to do so. It should be emphasized 
that the kind of cancellation used in the multiplication of fractions cannot be 
used in the addition and subtraction of fractions. For example, in $ + $ the 
3’s cannot be cancelled; likewise, 2 cannot be cancelled from the numerator 2 - 
хан the denominator 4. Page 66 gives practice on the work taught on pages 63 
and 65. 


Key: Page 65 4. 7% in.; Zin. 

Ж езе ын PU ads rta ach de 3. 1mi.; 2 mi.; ё mi. 

4.454351; 1521. 5.15055), 1. 6. se; fe; 18; 38; 108. 7. 5651 

3; ет. 8. 4; 15; 15; уз; 10%. е : 
Page 67 


Aim: To reteach multiplication of a mixed number by a fraction or a mixed | 
number 


Suggestion: In the model examples in ex. 1 and 2, remind the pupils that each 
mixed number is first changed to an improper fraction. Then cancellation is 
used in each example. 

Key: 3. 4; 13; 24; 1j. 4. 275; 14; 5; 18. 5. 21; 12; 22; 1. 6. 15; 34; 4; 3b 
7. 4; 7452528. 8. 4; 97533523. 9. 4856; 9552. 10. 48; 74518; 23. 11. 46 
2;0; à. 12. 6;58;3; &. 13. 12; 224; $; 14. 


G-36 


Page 68 
Aim: То sum up all types of multiplication retaught on pages 63-67 


Suggestion: There are probably more exercises on this page than are needed by 
most pupils. You could assign the girls all exercises with odd numbers and 
the boys all those with even numbers. 


Workbook Reference: Arithmetic Workshop, Book 7, page 22 

Key: 1. 4j mi.; 6f mi.; 84 mi. 2. 54; 1244; 186: 154 3. 186 4. 181 gal. 
5. 200 Ib. 6. 114; 15; 0; 39. 7. 9; 168; 4; M. 8. 1745 1; 559. 9. 24; 6; 
4; 174. 10. 4%; 29; 103. 11. 48; 100; 4525-12. 785 585 4; 144. 13. 194; 
3; 45: 734. 14.2; 733; 14; 194. 15. 149; 5; 85 &. 16. 14: 13; 274; 10). 
17. 11:22:1008:103, 18. 22;83;14;#. 


Раде 69 


Aims: To present the first set of improvement tests in the multiplication of whole 
numbers and to review arithmetical terms 


Suggestions: At the top of the page a set of three improvement tests in multipli- 
cation is given. The exercises in each test must first be copied on a sheet of 
paper before the test is given. In copying, the pupils should spread out the 
examples so that there will be ample space for working each one, The time 
allowance of 44 minutes for a test is the time allowed after the test begins. This 
time does not include the time spent in copying. The multiplication tests should 
be given, scored, and recorded in the same manner as the tests in addition. 
Since suecess in arithmetic depends upon understanding the language of 
arithmetic, it is important for the pupils to show that they understand the mean- 
ings of such words and phrases as those given in ex. 4-35. 
Key: 1. 142,105; 172,601; 174,986; 217,913; 354,432; 403,920. 2. 113274; 
293,056; 103,197; 226,008; 682,767; 95,340. 3. 700,266; 132,928; 134,784; 
66,209: 458,304; 300,150. 


Pages 70-71 
Aim: To reteach problems with several steps by giving a model for working such 
problems 
Suggestions: Go over the model problem with the pupils and find out whether 
there are any questions about the procedure. Give the following problem as a 
class practice exercise for all pupils: “Ann and Peggy made $15.00 by making 
and selling candy. They divided the money equally. Peggy put all but 4 of 
her share in the savings bank, where she already had $18.65. Then how much 
did Peggy have in the bank?" Assign pages 70 and 71 as a written lesson to be 
handed in and corrected. Check very carefully the form of the work as well 


as the answers. 


Page 79 
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Key: 3. $;#;%;1;%;%& 4. 585 45 34; 2b; 38; 23; 6595441. 6. 3; 15 558. 
dye 7,1%. 8. 3; 05412. 9.735 145 186; d4y 10.55 13461558 
11. 30; 33; 9; 5. 12. 15; 9; 12; 7. 13. 6§; 8; 214; 300. 14. 14: 6; 1$; 4- 
15. 745 24; 45 7. 16. 42; 101; d; 124. 17. 24; 15; 00; 24. 18. 410; fo; 3007 
448. 19. 33; #; 65; 216. 


Aim: To present Problem Test 2 

Workbook Reference: Arithmetic Workshop, Book 7, page 25 Р 
Key: 1. 8X 10¢ = 80¢;80¢ — 504 = 214. 2. 9331b. +913 Ib. + 894 Ib. = 2744 1b. 
2743 lb. + 3 = 914 lb. 3. (1) 9 is 3 times 3, so 9 pencils will cost З times as 
much as 3 pencils; 3 X 20¢ = 60¢; (2) $1.00 + $.20 = 5 (times); 5 X 3 
(pencils). 4. 8} lb. + £ lb. = 11 (boxes); 11 X $.75 = $8.25; $8.25 — $ 
= $7.05; $7.05 + 3 = $2.85. 5. 82 mi. + 24 = 32$ mi. 6. 1j yd. = 4$ ft, 
2 ft. 8 in. = 23 ft., 44 ft. — 28 ft. = 18 ft.; or 13 yd. = 4 ft. 6 in., 4 ft. біп. — 2 ft. 
Sin. =1ft.10in. 7. 72 qt. — 15 qt. = 57 qt.; 57 X $.55 = $31.35; 15 X $.40 — 
= $6.00; $31.35 + $6.00 = $37.35. 8. From 7 a.m. Wednesday until 9 A.M. - 
Thursday is 26 hr.; 13 min. + 26 = $ min. 9. 12 X $340 = $4080; 52 х $75 
= $3900; $4080 — $3900 = $180 more earned by Miss West. 10. 265 mi. - 
+ 14 = 184} mi., or about 19 mi. Ч 


Aim: To provide a diagnostic test with suggested practice pages 
Suggestions: This diagnostic test includes all the work on common fractions. . 
You may find that some pupils need a re-explanation of one or more kinds of | 
exercises as well as more practice. Besides the suggested practice pages, there | 
are more sets of fraction examples on pages 328-333. 


Workbook Reference: Arithmetic Workshop, Book 7, page 26 . 
Key: 1. 94; 143; 28; 11455885. 2. 635; 142; 922; 154; 1444. 3. 22; 4d 
535s; 32; 34. 4. 48; 3) 53; 18; 244. 5. 122; 64; 32. 6.85 5 3. 7. 1; 43525 
8. 6;33; 105. 9. 27; 1$; їс. 10. 24; 62; 25. 11. 16; 359. 12. 33:41. a 


Chapter 3 


Aims of Chapter 3. The major aims of Chapter 3 are to: 
1. Review and reteach the meaning of decimals. 
2. Review and reteach place value in connection with decimals. 
3. Introduce the meaning and use of exponents. 
4. Analyze our number system and write numbers using bases other than ten. 
5. Summarize the use of Roman numerals. 
6. Reteach the changing of decimals to fractions and vice versa, 
7. Reteach addition and subtraction of decimals. 
8. Reteach the multiplication of decimals by whole numbers. 
9. Reteach the multiplication of decimals by decimals. 
10. Reteach division of decimals by whole numbers. 
11. Reteach rounding off decimal quotients. 
12. Reemphasize multiplication and division by 10, 100, and 1000. 
13. Reteach division of decimals by decimals. 
14, Reteach zero in the quotient. 
15. Teach relationship of the standard time zones with practical problems on 
travel by train. 
16. Provide review of the work in Chapters 1 and 2. 


Pages 81-82 
Aim: To explain and give practice on the time zones of the United States 
Suggestions: Most pupils know something about time zones; therefore, this work 
is in the nature of a review of the names of the zones. But even adults, when 
asked what the time is in a different zone, have trouble converting the hour. 
Have pupils look at the map on page 81 and ask them the questions in ex. 1-3 on 
that page. Then pick out other cities on the map and ask questions about them. 
If you are likely to have any difficulty yourself, write out your extra questions 
with their answers so that there will be no confusion in class. 
Key: Page 8! 1. 8р.м. 2. 4р.м.;}5 р.м. 3. 10 л.м.; 11 A.M; 12 noon; 9 A.M. 
Page 82 1, 3 hr.; 4 P.M. 2. 8:30 P.M. ; 6:30 P.M. ; 7:30 P.M. 3. 10 P.M. 
4. 1 р.м. 10 Ам.; 12 noon; 1 р.м.; 11 A.M.; 10 АМ. 5. 3:30 р.м.; 4:30 P.M; 
2:30 р.м.;1:30 P.M. 6. 2 p.M. 7. 1 p.M.; 12 noon; 10 л.м. 8. 9 лм. 11 A.M.; 
12 noon. 10. 11:30 A.M. 11. 11:30 a.m. 


Раде 83 
Aim: To give a practical project in which standard time zones are used 


Suggestions: Hither get pupils to bring timetables of transcontinental railroads 
and airlines or bring some yourself. Let the pupils find the abbreviations ET, 


airplanes, Ask each pupil to make a table like the one on page 83 showing a 
train or airplane trip across the United States. Have each one make two problems 
about the trip he has chosen. 


Key: 1. Eastern Time; Central Time; Mountain Time; Pacific Time. 2. Tues- 
day at 9 a.m.; Thursday at 11:20 А.м.; 2:20 р.м. 3. 68 hr. 20 min.; 35 hr. 
30 min.; 43 hr. 20 min.; 17 hr. 40 min. 4. Backward; 1hr.;3 times. 5. Ahead 
lhr. 6.3 hr. slow. 7. The difference in time between California and New 
York is 3 hr. If a plane leaves California at 8 a.m. (PT), it is the same as leaving 
at 11 a.m. (ET). From 11 a.m. to 3:35 p.m. is4 hr. 35 min. 8. The difference in 
time between Chicago and Los Angeles is 2 hr. If the train leaves Chicago at 
7 P.M. (CT), it is the same as leaving at 5 p.m. (PT). 39% hr. after 5 р.м. on Wed- 
nesday is 8:30 А.м. on Friday. 


Pages 84-85 
Aim: То review and reteach the meaning of decimals 


Suggestions: Discuss with the class the writing of common fractions as decimals 
when the denominators are 10, 100, 1000, and so on. Read some fractions, 
such as "thirteen thousandths,” “five hundredths,” and have different pupils 
write them on the chalkboard as common fractions and as decimal fractions. 
Bring out the fact that there are as many places to the right of the decimal point 
ав there are zeros in the denominator of the common fraction. Give some class 
practice in reading decimals which you write on the chalkboard. You can use 
ex. 2-4 on page 85 or make up new ones of the same type. Have pupils write 
in decimal form what you read aloud. Use ex. 5-9 for this class exercise. 


Key: Page 84 6. 4 tenths; 79 hundredths; 176 thousandths; 6 hundredths; 
1 thousandth; 1 and 46 hundredths; 5 and 385 thousandths; 2 and 9 thousandths. 
7. 8 tenths; 4 tenths; 19 hundredths; 74 hundredths; 1 and 86 hundredths; 
29 and 1 tenth; 7 and 4 thousandths; 3 and 204 thousandths. 8. 1; 6 tenths; 
5 hundredths; 69 hundredths; 6 and 25 hundredths; 30 and 6 tenths; 1 and 
25 thousandths; 5 and 875 thousandths. 


Page 85 2. 8 thousand, 725 ten-thousandths; 18 thousand, 875 hundred- 
thousandths; 879 thousand, 43 millionths; 2 thousand, 793 and 46 thousand, 
718 hundred-thousandths. 3. 932 ten-thousandths ; 614 hundred-thousandths; 
405 thousand, 916 millionths; 719 and 322 thousand, 761 millionths. 4. 8 ten- 
thousandths; 45 hundred-thousandths; 600 thousand, 172 millionths; 400 and 
260 thousand, 4 millionths. 5. .6354; .571824; .003; 00718; 5.86; 9.2847. 
6. .0216; .039476; .027; .48175; 3.79; 8.4309. 7. 2.000714. 8. .5612. 
9. 18.425. 


Page 86 


Aims: To review, reteach, and extend place value; to introduce the meaning and 
use of exponents 
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Suggestions: Review some of the work on place value with whole numbers. 
This type of exercise has been used since Grade 3 and should give no trouble. 
Ex. 1 shows how the value of 7 changes depending upon the place in which it 
stands. Relate the value to ones place each time to bring out the means of 
determining place value. Compare the place values of relative positions in 
order to generalize that any place value is ten times the place value at its right 
and one tenth the place value at its left. 

In developing the exponent as a convenient means of showing how many 
times 10 is a factor of a product, draw attention to the relationship of the number 
of zeros in the product tothe exponent. Arrange in order the place values of whole 
numbers expressed as powers of ten and invite extension to 10° = 1. Mention 
the fact that the Roman numeral system does not have place value. 


Key: 4. 105 = 10 x 10 x 10 x 10 X 10, or 100,000; 5? = 5 X 5, or 25; 7 = 7 
X7X7,0:843;4 = 4X 4X 4 X 4, or 256. 6. 485 = (4 X 10) + (8 х 10) 
+ 5; 6946 = (6 X 10°) + (9 х 10%) + (4 X 10") + 6; 9247 = (9 х 10°) + (2 x 10) 
+ (4 X 10) + 7; 23,843 = (2 x 10) + (8 X 10) + (8 х 10) + (4 X 10) + 3. 


Page 87 
Aims: To present the first set of improvement tests in division and to give a 
mixed review of the computation of Chapters 1 and 2 


Suggestions: A set of improvement tests in division is given at the top of this 
page. In giving Test 1a, first have the pupils copy the exercises on а sheet of 
paper, spreading them out over the paper in order to provide ample room for 
working each exercise, The time assigned for this test, which is 5 min., is the 
time for giving the test after it has been copied. The method of giving, scoring, 
and recording this test is the same as that for the improvement tests in addition. 
See page 344 of the text. 

You may want to assign ex. 7-15 as homework. All the pupils should work 
these exercises correctly. Anyone who misses more than 5 exercises should be 
given extra help and practice. 


Key: 1. 528; 931 R8;224. 2. 583 R11; 446;879. 3. 959; 456 RO; 227. 4. 757; 
731 R16; 487. 5. 993 R28; 230; 002. 6. 387 R14; 880; 785. 7. $17.00; 
6284; 6}. 8. 1,384,103; 215; 174. 9. 596; 52,439,730; 18. 10. 6006; $26.77; 
4. 11. 200 R59; 965; 34. 12. 79 R77; 18; 2 13. 6,789,930; $30.00; 34. 
14. 5308; 513 R4; 45. 15. 407 R11; 23; 10. 


Page 88 
Aim: To summarize the use of the Roman numerals 


Suggestions: Have each pupil make his own chart and use it to count by ones, 
by fives, by tens, and by twenty-fives. Try to guide pupils to generalize that the 
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4. Base Base Base Base 


Ten Five Ten Five 
1 1 14 24 
2 2 15 80 
3 3 16 31 
4 4 17 32 
5 10 18 33 
6 11 19 34 
7 12 20 40 
8 18 21 41 
9 14 22 42 
10 20 23 48 
11 21 24 44 
12 22 25 100 
13 23 26 101 
5. Base Base Base Base Base Base 
Ten Five Ten Five Ten Five 
5 10 80 310 155 1110 
10 20 85 320 160 1120 
15 30 90 330 165 1130 
20 40 95 340 170 1140 
25 100 100 400 175 1200 
30 110 105 . 410 180 1210 
- 35 120 110 420 185 1220 
40 130 115 430 190 1230 
45 140 120 440 195 1240 
50 200 125 1000 200 1300 
55 210 130 1010 
60 220 135 1020 
65 230 140 1030 
70 240 145 1040 
75 300 150 1100 


7. 3 fives and 1 one; 1 five and 4 ones; 4 fives and 2 ones; 1 twenty-five, 2 fives, 
and 1 one; 2 twenty-fives, 4 fives, and 0 ones. 8. 3 twenty-fives, 4 fives, and 2 
ones; 2 one hundred twenty-fives, 1 twenty-five, 3 fives, and 4 ones; 1 one hundred 
twenty-five, 3 twenty-fives, 2 fives, and 0 ones; 2 thousands, 8 hundreds, 5 tens, 
and 9 ones; 8 thousands, З hundreds, 0 tens, and 0 ones. 9. 2 sevens and 1 one; 
1 thirty-six, 5 sixes, and 3 ones; 6 sixty-fours, 2 eights, and 7 ones; 1 two and 1 one; 
1 eight, 0 fours, 1 two, and 0 ones. 11. (3 x: 5) + 1 2.15 4-1 = 16; (1 X 5) 
+4=5+4= 9; (4 X 5)--2220--2 = 22; (1x 52) + (2 X 5) +1 = (1 х 25) 
+10 +1 = 25 +10 +1 = 36; (2x 52) + (4x 5) +0 = (2 x 25) + 20 + 0 = 50 
+20+0=70. 12. (3 х 5) + (4 X 5) +2 = (8 x 25) +20 +2 = 75 + 20 +2 


= 97; (2х 5) + (1X 5!) + (3 X 5) +4 = (2 X 125) + (1 X 25) + 15 +4 = 250 
+25 415 +4 = 294; (1 X 5) + (3 X 5) + (2X 5) -- 0 = (1 X 125) + (3 X 25) 
+10-++0 = 125+ 75+ 10+ 0 = 210; (2X 5%)+ (0х5) + (4 X 5) +4 = (2% 125) 
+ 20 + 4 = 250 4- 20 + 4 = 274; (3 X 5°) + (0 X 59) + (0X 5) +3 = (3 X 125) 
+3 = 375-3 = 378. 13. (1x 6) + (2 X 6) +5 = (1 Х36)+12+5 = 36 
+12+5 = 53; (2X7) +1 = 144 1 = 15; (1 X 6) + (5 X 6) +3 = (1 X 36) 
+30 +3 =36+30+3 = 09; (1X 2) +1= 2+1 = 3; (2x 4) + (1 4) +3 
= (02х16) +4+3=32+4+3= 39. 14. (1x 2) + (1x 2) (1x 2) +1 
=84+44+ 241 = 15; (LX 2) + (0X 2) + (1х 2) +0 = 8+0+2+ 0 = 10; 
(2 x 6) + (1X 6) + (3 X 6) + 4 = (2 X 216) + (1 х 36) + 18 + 4 = 432 + 36 
+18 + 4 = 490; (2X 3) + (1X 3) - (2X 3) +2= (2х 27) + (1х9)+6+2 
= 54494642 = 71; (8X 4) + (2X 4) + (2x 4) +1 = (8X 64) + (2 X 16) 
+841 = 1924+32+8+1 = 233. 


Page 96 
Aim: To reteach the multiplication of a decimal by a whole number 
Suggestions: To show pupils that the rule for placing the decimal point in the 
product is correct, have several pupils add rather than multiply to find the answer. 
Give the example 6 х 8.31 and let some pupils write 8.31 six times in a column 
and add. Also have pupils estimate answers before multiplying. In the model 
example, 2 X 11.7, have them think “2 x 11 = 22, so the answer should be 
somewhat larger than 22." This estimate shows that the decimal point in the 
problem should be at the right of 23. 
Key: 3. 1.908; 47.6; 85.2; 66.96; .063; .125. 4. ‚078; 38.28; .096; .020; 3.141; 
30.12. 5. .945; .095; 4.557; 462.0; 170.18; 4795.3. 6. 1.085; 650.16; .384; 
2478.0; 1.776; 2218.5. 


Pages 97-98 
Aim: To reteach the multiplication of a decimal by a decimal 
Suggestions: Before assigning written work on pages 97 and 98, give some class 
practice on estimating answers in the multiplication of a decimal by a decimal. 
Go over ex. 3 and 4 on page 97, asking what the estimated answers would be. 
Require answers like “somewhat more than 100” or “a little more than 99,” 
and so on. In ex. 1 on page 97 the term knots is used. A knot is a speed of 
1 sea mile per hour. 1 sea mile = 1.15 land miles. It is thus seen that a sea 
mile is longer than a land mile. 
Workbook Reference: Arithmetic Workshop, Book 7, page 31 
Key: Page 97 (The estimates are in parentheses.) 3. (100) 103.32; (99) 104.16; 
(280) 309.52; (80) 86.645. 4. (48) 50.530; (56) 52.780; (240) 257.92; (54) 56.2005. 
Page 98 1. 391.800 mi. or 391.8 mi. 2. 119.60 mi. or 119.6 mi. 3. $1.82. 
4. $11.25. 5. Thesecond answer should be 7.3125; the fourth, 518.16. 6. 388; 


585; .437; 2.8542. 7. .266; 5.865; 80.04; 1.2054. 8. 2.438; 18.69; 4644; 
350.90. 9. .1647; 4.968; 10.72; 1.0396. 10. 3.712; .672; .874; 3.6396, 
11. 68.08; 89.28; 42.78; 15.130. 12. 30.07; 9.50; .1162; 64.206. 13. 6.889; 
2.538; 3.128; .22560. 14. 1.064; .6375; 25.90; 130.41. 15. .2556; 5.846; .741; 


Page 99 


Aims: To present the second set of improvement tests in addition and to review | 
the vocabulary of arithmetic 


Suggestions: The second set of improvement tests in addition, which is given on 
this page, is to be administered in the same manner as the first set of such tests, 
which was given on page 47 of the text. Remember that an improvement test 
in addition is not to be copied. Instead, the answers are to be written on folded 
paper, as explained on page 48. Make the vocabulary study an oral exercise 
with a pupil going to the chalkboard to write an example of each word or group - 
of words. In the case of estimate, he should give an illustration of an estimate _ 
in an example such as 4.3 X 6.1, where the answer would be somewhat more _ 
than 24. For time zone he should be able to describe the time zones in the United 
States and give their names. 


Key: 1. 2668; 3852; 4016; 3467; 4245; 4357. 2. 5159; 3766; 2777; 3093; 3169; . 
4144. 3. 3344; 3056; 3088; 4327; 4393; 3865. 


Page 100 
Aim: To reteach the zero cases in the multiplication of decimals 


Suggestions: Have several exercises done at the chalkboard in both the decimal 
form and the common fraction form. Use the exercises .06 X .09, .03 X .015, 
:09 X .007, and so on, Use estimating for ex. 6-9 and have the exercises done 
orally in class. Here are a few more such exercises if you need them: 


.4 X 1.36 = 5.44 or .544 or .0544 
.8 X .76 = .608 or 6.08 or 60.8 
:9 X .013 = .117 or 11.7 or .0117 
.12 X .16 = .0192 or .192 or 1.92 
.31 X .15 = 46.5 or .465 or .0465 


Workbook Reference: Arithmetic Workshop, Book 7, page 32 


Key: 3. .015; .0072; .00565; .0213. 4. .084; .0027; .0048; 0016. 5. .006; 
.075;.00024;.0189. 6. 2.943. 7. .094. 8. .0399. 9. .0072. 


Pages 101-103 


Aim: To reteach the division of a decimal by a whole number when there is no 
remainder, and the method of avoiding a remainder in such division by annexing 
zeros in the dividend 


Suggestions: All the exercises on page 101 come out without a remainder, and 
the decimal point in the quotient is placed above the decimal point in the divi- 
dend. On page 102 the annexing of zeros in the dividend to avoid fractions in 
the quotients is presented. Some pupils may have difficulty annexing zeros to 
a whole number. An example that pupils will know from everyday life is $10 
or $10.00, both meaning the same thing. So in a whole number a decimal point 
may be placed at the right of ones place, and any number of zeros may then be 
annexed. Ex. 4 and 5 on page 102 should have careful study since they show 
that when a 3-place decimal represents money, such as $.051, the 1 in $.051 
represents yy of a cent. : 

Workbook Reference: Arithmetic Workshop, Book 7, page 34 

Key: Page 101 2, 48.3 + 46.5 + 50.1 + 47.8 + 48.9 + 51.6 + 50.5 = 343.7 (Ib.); 
343.7 + 7 = 49.1 (Ib). 3. 3.9; 23.8; 9.46; 1.146; 4.3. 4. .92; 934; 88.8; 
,8278;125. S 7.6; .437;.358;.219; 42.6. 6. 17;.147;.94;42.0;7.3. 7. 4.9; 
28.9; 8.3; 11.8; .29. 8. 8.4; 8.61; .71; 5.13; 40.8. 9. .67; .835; 5.9; .232; 72, 
Page 102 2. 10.25; 11.75; 2.88; 3.75; 4.6. 3. 9.5; 16.8; 11.25; 2.96; 37.5. 
6. 134, $.07 f, $.074; $4.25 $5, $4.253; 8176, $.08 55; 1686, 5.16 0, 8.168; $11.125, 
$11.124; 7346, 8.7355, 8.734; $.08y%5, 8.084, $.085. 

Page 103 1. $2.374;$2.375. 2. $.874;$.878. 3. $.174;$.1725; yes. 4. $.18}; 
$.1875; yes. 5. $1.0625; $1.1775; $.065; $.123; $.1575; $.132. 6. $3.185; 
$2.1025; $.1675; 8.757 ; $.366;$.125. 7. 7.4; 31.75; 99.25; 53.875; 39.75. 8. 4.5; 
57.5; 31.125; 88.8; 116.4. 9. 19.5; 28.4; 107.2; 15.25; 3.0725. 10. 15.5; 13.125; 
1.2825; 61.75; 31.6. 11. 11.5; 92.5; 94.8; 58.5; 5.1125. 12. .65; 7.55; 8.26; 
2.25; 7.66. 13. 46; 3.325; 9.525; .65; 6.24. 


Pages 104—105 


Aim: To reteach rounding off decimals 

Suggestions: In class place some mixed decimals on the chalkboard and ask pupils 
to round off to the nearest tenth or hundredth or thousandth. Here are some 
extra exercises to use — for nearest tenth: 6.34, 8.29, 7.51, 2.75, 1.98, 4.03; for 
nearest hundredth: 1.246, 8.017, 3.995, 7.621, 29.096, 15.953; for nearest thou- 
sandth: .5164, 3.0876, 2.7774, .0097, 0299. Point out in connection with ex. 11 
on page 105 that nearest cent is the same as nearest hundredth of a dollar. 
Workbook Reference: Arithmetic Workshop, Book 7, pages 35 and 36 

Key: Page 104 5. 4.8; 1.1; 3.0; 71.9; 2.1; 1.0; 1.4; 6.0; 3.8. 6. .72; 28; 3.46; 
1.40; 6.07; 4.30; 7.12. 

Page 105 1. 1.0;.1; 19.5; 1.1; Л. 2.18;45;9.8;.0;.5. 3. 5.6; 1.3; 8.8; 2; 
13. 4. 17.3; 2.9; 112; .6; 7.5. 5. 98;.05;.02; 1.12; .57. 6. 44; .04; .26; 
1.12; .58. 7. .96; .17; 1.19;.18;1.42. 8. .10; .06;7.51;.20;.08. 9. 183.33 mi. 


10. 17.6 mi. 11. $34; $.40. 


Pages 106-107 


Aims: To reteach changing fractions to decimals and to extend the work to 
include repeating decimals and also the comparison of certain common fractions 
with decimals 


Suggestions: On page 51 of the text it was pointed out in ex. 1 and 3 that a com- 
mon fraction can have three different meanings. One of these meanings is 
that a fraction can indicate division; that is, § means 5 + 8. This meaning of a 
fraction is used when you change fractions to decimals. On page 106 the expla- 
nations in ex. 1 and 2 should have careful study. In ex. 5 the fractions and their 
decimal equivalents should be memorized. On page 107 the repeating decimals 
given in ex. 7 represent an interesting arithmetical recreation; the answers to 
many of the fractions in ex. 8 and 9 are also interesting repeating decimals. 


Workbook Reference: Arithmetic Workshop, Book 7, page 37 

Key: Page 106 4. .83; .71. 

Page 107 1. .6; .875; .25; .375; .65; .8; .76; .45; .3; .44;.80. 2. 3; .3; 2; 8; 
A; 19; 6; 7;.8; 3; 4. 3. 13; 14; .89; .43; .17; .56; .87; .36; .55; 74; 78. 
4. 76; 8; .55;.26. 5. +; 6; 35; do. 6. 4; .822; 20; 38. 8. 888888, :666666; 
111111; .571428; .363636; .162162; .121212; .270270; .161616; .703703; .027771. 
9. .333333; .555555; .285714; .833333; .513513; .370370; .733333; 722222 
515151; .545454; .010101. 


Page 108 
Aim: То provide a written review of previous computation 


Suggestions: The whole page of exercises need not be assigned to all pupils. 
You might assign only part of ex. 1-5 and all the fraction work or any combina- 
tion you see fit. Be sure that every pupil does at least one of each different kind 
of example. 


Key: 1. 2679; 2205; 2132; 1901; 2542; 1636; 2789. 2. 6.03; 74.8; 1.790; 10.61; 
1.046; 8.01; 96.9. 3. 304; 1068; 894; 1008; 4813; 43455; 701. 4. .124; 27.5; 
1.24: 86; 3006. 5. .82; .145; 23.7; 49; 994. 6. 4; 9; 132; 11}. 7. 18; 25 
21;68. 8. i$ 144; 115. 9. 145 11; 10; 515. 10. $;314;4;10%. 11. $ 
44:64:31. 12. 9;73;33;3%. 13. 18;60;22;11. 14. 98; 24; 48; 97. 


Page 109 
Aim: To give a set of improvement tests in subtraction 


Suggestions: The second set of improvement tests in subtraction is given on this 
page. Since these are subtraction tests, the answers are to be written on folded 
paper. See page 48 of the text. Have pupils get out the graphs they made of 
their scores on Subtraction Tests 1a, 1b, and 1c and check on their improvement. 
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Key: 1. $70.99; $78.89; $61.02; $48.05; $47.09. 2. $40.10; $75.62; $02.57; 
$50.94; $46.74, 3. $13.98; $55.80; $17.21; $72.33; $29.89. 4. $30.42; $31.69; 
$37.68; $50.44; $12.59. 5. $16.78; $5.42; $2.63; $20.86; $18.37. 6. $13.20; 
$50.82; $77.53; $56.06; $22.54. 7. $44.02; $58.69; $11.79; $38.68; $28.68. 
MAE $42.16; $27.66; $10.77; $66.68. 9. $69.69; $51.34; $14.53; $27.05; 


Page 110 
Aim: То review multiplication and division by 10, 100, and 1000 


Suggestion: Go over this page in elass and make up more examples in multipliea- 
tion or division with 10, 100, or 1000. Have pupils learn the two rules. 

Key: 2. (By 10) $12.80, $132.90, 64, 9, 87, .2, $31.75, 272.045; (by 100) $128, 
$1329, 640, 90, 870, 2, $317.50, 2720.45; (by 1000) $1280, $13,290, 6400, 900, 
8700, 20, $3175, 27,204.5. 4. (By 10) 48, 32.1, .64, $13.40, $2.30, $123.70, 
$142.735; (by 100) .48, 3.21, .004, $1.34, $.23, $12.37, $14.2735; (by 1000) 48, 
321, 0064, $.134, $.023, $1.237, $1.42735. 


Page 111 
Aim: To review division by a decimal when there is no remainder 
Suggestions: Go over ex. 1 and 2 in class to make sure that all pupils know how 
to proceed. Have two or three exercises from rows 3-6 put on the ehalkboard 
so that you can clarify the procedure for any pupils who might have difficulty. . 


Workbook Reference: Arithmetic Workshop, Book 7, page 39 
Key: 3. 56; 49; 13; 18; 14. 4. 36:39:12:13:41. 5. 58:97:12:16:37. 6. 8 wk. 


Page 112 
Aim: To reteach division by а decimal when there is no remainder by using 
the caret 
Suggestions: If the use of the caret is avoided in your school, rewrite the model 
example as in B and proceed with the division as on page 111. 

Ех, 1 shows how to divide by а decimal without rewriting the example with 
the divisor as a whole number. The work is accomplished by making use of the 
caret, as explained in ex. 1. When examples with decimal divisors are worked 
by rewriting the example so that the divisor will be a whole number, as was 
done on page 111, there is always the possibility that an error may be made in 

copying the numbers. Likewise, the rewriting requires extra time. The possi- 
bility of error is avoided, and the extra time is saved, if the work is done as 
shown on page 112. 

Workbook Reference: Arithmetic Workshop, Book 7, page 41 

Key: 2. 3.61; 2.40; 52.89; 13.26. 3. .88; 5.36, 165.94; 1.60. 4. 25.11; 15.77; 
15.80;3.82. 5. 74; 2.95; 7.68; 20.97. 6. .65; 29.76; 7.32; 57.93. 
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Page 113 


Aim: To present a project which uses the rounding off of quotients where divisors 
are decimals 

Suggestion: Page 113 gives more of the work done on pages 111 and 112 in the 
form of a project and abstract exercises. It sums up the most difficult topic in 
the division of decimals. 


Workbook Reference: Arithmetic Workshop, Book 7, page 40 


Key: 1. 37.7 mi. 2. 19.1 mi. 3. 38.9 mi. 4. 231.8; 6.9; 2.1; 54.2. 5. 42.8; 
274.1; 3.0; 1.0. 6. .6;.3;.6; 181.7. 7. 3.4;6.3; 17.5; 1.4. 


Pages 114-115 
Aim: То extend work on distance-rate-time problems 


Suggestions: The formulas at the bottom of page 115 should be carefully explained. 
These formulas are really the outcome of the pupils’ experience in solving the 
problems on page 115. They can be used to solve distance-rate-time problems. 
Have the pupils solve some problems using the formulas. 
Key: Page 114 1, 2 mi. 2. 1.0 mi; 2.0 mi; 3.0 mi. 3. 12 mi. 4. .19 mi. 
per min. 
Page 115 1, 13 mi; 164 mi; 19} mi. 2. 95 mi. + 24 = 38 mi. 3.2 hr. 
4. 945 mi. + 3.25 = 290.76 mi. or 290.8 mi. 5. 41 hr. = 4.25 hr.; 500 + 4.25 
= 117.647 (mi), or 117.65 (ті.). 6. 280 + 35 = 8 (hr); 8 hr. + 1 hr. = 9 hr. 
7. 8193 + 30 = 273.1 (mi.). 8. (1)3hr. 36 min. = 3.6 hr., 3.6 x 55 mi. = 198 mi.; 
(2) 374 mi. + 55 mi. = 6.8 (hr.); 6.8 hr. = 6 hr. 48 min. 9. From 2:10 р.м. to 
10:55 р.м. is 8 hr. 45 min.; 8 hr. 45 min. = 8.75 hr.; 329.9 mi. + 8.75 = 37.70 mi., 
which is called 37.7 mi. 10. (1) 355 mi. + 60 = 544 mi.; (2) 513 х 5280 ft. 
= 31,240 ft.; 31,240 ft. + 60 = 5208 ft. 

Pages 116-117 


Aim: To reteach and give practice on the zero difficulties in quotients where the 
example has a decimal divisor or dividend or both 


Suggestions: This type of problem is often difficult for pupils to grasp. Problems 
such as ex. 2 on page 116 and ex. 1-3 on page 117 help pupils to understand 
what kind of answer to expect. For example, if the divisor is a decimal such as 
$.05, and the dividend is $16, ask pupils whether the answer will be a larger 
number or a smaller number than the number in the dividend. Since $.05 is 
contained in $1 twenty times, how many times is it contained in $2? in $3? 
in $5? in $10? in $16? This will help to establish the idea that when the divisor 
is a decimal less than 1, the quotient will be larger than the dividend. 


Workbook Reference: Arithmetic Workshop, Book 7, page 42 


Key: Page 110 2, 7845 fares. З. .08; 500; .042; 1900; 400. 4. .09; 800; .007; 
4800; 3000. 5. 120; 60; 320; .09; 12,000. 6. 70; 90; .039; 2400; 1100. 7. .06; 
1800; 720; .09; 400. 8. .07; 900; 250; 1200; 4000. 


G-52 


Page 117 1. $6.60 + 240 = $.0275, ог 216. 2. $16 + $.05 = 320 (papers). 
3. (1) $2 + 500 = $.004, or #4; (2) 30 х #4 ~ 12¢. 4. .8; .08; 80; 80; 800. 
5. .05; 5; 50; 500; .5. 6. 9; 90; .9; 900; 90. 7. 40; .4; .4; 400; 4. 8. .6; 6; 
60; 60; 600. 9. .7; 7; 70; 700; .7. 10. 860.; 1380.; 7300.; 42,500. 11. .037; 
.053;.091; 1070. 12. 940.; 6200.; 208,000.; 214,900. 13. .075; 490.; 90.; .0373. 


Page 118 
Aim: To sum up the four processes with decimals that were retaught in Chapter 3 


Suggestions: "This review is in preparation for the diagnostie test on page 120. 
You should check carefully all mistakes made on these review exercises and take 
up those mistakes with the individual pupils, reteaching topics if necessary. 


Key: 1. 2 and 5 tenths, 23; 7 and 25 hundredths, 7}; 4 and 375 thousandths, 43; 
11 and 7 tenths, 1145; 9 tenths, ту; 15 hundredths, $5. 2. .6; .45; .875; .3; 
.6875; .19; 033; .28. 3. .37; .55; .15; .22; .87; .81; .71; .63. 4. CMXLVII; 
MDCCCXXXII; MMCDLXV; XXXVDCCCXLVI. 5. 18.11; 14.250. 
6. 28.163; $195.05. 7. .144; .030; .02021; 87.00; .00096; 126.80. 8. 7.6; 2.1375; 
38.75; .9; .043. 9. 9.5; 73.5; 32.8; 1.7625; 12.75. 10. 11.6; 1.3; 54.1; 9.1; 1.6. 
11. .07; .55; .10; 22.42; 8.19. 12. .03; .41; .41; 8.91; 14.02. 


Page 119 
Aim: To present Problem Test 3 
Workbook Reference: Arithmetic Workshop, Book 7, page 43 


Key: 1. 5.6hr. 2. 62 + 59 + 575 = 178} (in.); 178% in. +3 = 595 in. 3. 15 is 
5 times as many as 3;5 X 10¢ = 50¢. 4. $2.50 — $1.96 = $54; $54 + 2 = $27. 
5. 2h + 13 + 2 + 23 + 5} = 144 (hr.); 144 х $.60 = $8.70; $8.70 + 5 = $1.74. 
6. 26 х $.62 = $16.12; $16.12 — $10.65 = $5.47. 7. 27 in. = $ yd.; 1 yd. 9 in. 
= 14 yd.; 2 x $1.25 = 8983, which is called $.94; 14 X $.50 = $.623, which is 
called $.63; 8.04 + $.63 = $1.57. 8. (1) 3 х $1.45 = $4.35; $4.35 + $2.39 
= $6.74; $10.00 — $6.74 = $3.26; (2) 1 penny, 1 quarter, and 3 one-dollar bills. 
9. 1j cups flour, 1 cup butter. 10. 4 bu. = 16 pk.; 16 pk. — 10 pk. = 6 pk.; 
10 X $.75 = $7.50; 6 X $.60 = $3.60; $7.50 + $3.60 = $11.10. 


Page 120 
Aim: To give a diagnostic test with page references for remedial work 


Workbook Reference: Arithmetic Workshop, Book 7, page 44 


Key: 1. .875; .8; .5625; .56; .85. 2. .08; .55; 91; 46; .26. 3. 17.45; 15.125; 
570.7; $60.74. 4. 1.7; 192.9; .375; $7.06. 5. 192.60; 3.3705; .0639; 16.200. 
6. 3.875; .68; .35; 31. 7. .078; .031; 047; .076. 8. .08; 730; 2900; 1590. 


9. 24.1; 75.2; 1.7; 3.1. 
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Chapter 4 


Aims of Chapter 4. The major aims of Chapter 4 are to: 
. Review the meaning of per cent. 
. Review the reading and writing of per cents. 
. Reteach the finding of a per cent of a number. 
. Teach the use of fractions in place of certain equivalent per cents. ^ 
. Teach simple discount and the special vocabulary of discount. : 
. Teach rounding off answers to the nearest cent when finding a per cent of a 
given number of dollars and cents. | 7 
7. Teach estimating answers where a per cent of a number is to be found. 
8. Teach simple work on commission and the special vocabulary of commission. 
9. Teach the use of a per cent ending in a fraction. 
10. Teach the use of per cents over 100%. 
11. Teach the meaning of special terms used in percentage. Э 
12. Review the work on time zones and timetables in connection with air travel. | 
13. Review problem solving and extend it to applications of percentage. 


The Teaching of Percentage. From the standpoint of computation, the subject 6 
of percentage is merely another application of decimals. Thus there are no — 
new operations to be learned as there are in a subject like common fractions. - 
The knowledge of decimals which the pupil has already acquired will serve all his 
needs in percentage. In fact, most of the actual work that the pupil will do in — 
percentage will involve easier computation with decimals than much of that 

which he has already done. 

From the standpoint of language, however, percentage is entirely new. n 
fact, the teaching of percentage is largely a series ot language lessons. Percentage | 
is new also with respect to its symbolism; that is, with respect to its method of | 
expressing hundredths by means of the symbol %. Success in percentage requires — 
that the pupil fully appreciate the fact that 37% is another way of writing 876 
or туб. Whenever a pupil sees 37%, he must understand that he can substitute 
.37 for it. Likewise, when he sees .37, he must be able to change it to 3796. 
The ability to make this rapid change from a decimal representing hundredths — 
to the per cent symbolism, and vice versa, is one of the important skills that — 
must be acquired early in the study of percentage. ‘a 

In teaching percentage you must clearly understand that your task is not юм 
teach pupils to compute with decimals that represent per cents. You must teach 
them to interpret per cents and to understand their significance. Such inter- A 
pretations are frequently necessary in situations where no computation at all is re- 
quired. For example, in reading a newspaper you are often required to interpret — 
a statement such as “All coats are to be sold at 25% off” or “The population _ 
has increased 5%’; yet in these instances you make no computations. In fact, | 
for many people, percentage is usually applied in interpreting what they read. 
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Pages 121-123 


Aim: To present a project on travel by air, including standard time zones and 
the cost of tickets 
Suggestions: Review the work on pages 81 and 82 of the text, where an explanation 
is given of standard time zones and the abbreviations РТ, MT, and soon. The 
cost of the tickets on page 123 requires the inclusion of a 5% tax. Pupils have 
studied how to find a per cent of a number in Grade 6, so the work on this page 
introduces a review of percentage. 

Such special fares for air travel as the Family Plan vary from time to time. 
If possible, have pupils find out from ticket offices or newspapers the special 
fares that are currently available. 
Key: Page 121 1. Pacific Time, Central Time, Eastern Time; Mountain. 
2. 10:00 л.м.; 1:00 р.м. 3. 3:25 р.м., 4:00 рм.; 1:25 р.м.; 4:25 РМ. 
4. 5:50 р.м.; 2:50 р.м.; 4:50 р.м. 


Page 122 1. The difference in time between Los Angeles and Detroit is 3 hr.; 
if a plane leaves Los Angeles at 10:00 л.м. (PT), the time in Detroit is 1:00 Р.м.; 
from 1:00 р.м. to 5:50 р.м. is 4hr. 50 тіп. 2. (1) 4 hr. 50 min, — 35 min. = 4 hr. 
15 min.; (2) 4 hr. 15 min. = 4.25 hr.; 1983 mi. + 4.25 = 466.5 mi., which is called 
407 mi. 3. When a plane leaves Los Angeles at 5:00 р.м. (PT), the time in 
Detroit is 8:00 р.м. 4 hr. 50 min. after 8:00 р.м. is 12:50 A.M. of the following 
day. 4. (1) Ifa plane leaves Detroit at 11:35 р.м. (ET), the time in Los Angeles 
is 8:35 р.м. (PT); from 8:35 р.м. to 1:50 A.M. is 5 hr. 15 min.; (2) no; (3) 5 hr. 
15 min. — 4 hr. 50 min. = 25 min. $5. (1) If a plane leaves Los Angeles at 
9:00 a.m. (PT), the time in Washington is 12:00 noon; from 12:00 noon to 
4:30 р.м. is 4 hr. 30 min.; (2) 4 hr. 30 min. = 4.5 hr.; 2300 mi. 4- 4.5 — 511.1 mi., 
which is ealled 511 mi. 6. If a plane leaves Boston at 8:30 p.m. (ET), the time 
in San Francisco is 5:30 p.m.; 6 hr. 45 min. after 5:30 р.м. on Monday is 12:15 A.M. 
on Tuesday. 7. If a plane leaves New York at 9:00 a.m. (ET), the time in 
Phoenix is 7:00 A.M.; 7:00 л.м. to 12:50 P.M. is 5 hr. 50 min.; from 10:05 Ам. 
to 10:45 a.m. is 40 min.; 5 hr. 50 min. — 40 min. = 5 hr. 10 min. 

Page 128 1. $161.91. 2. 8 х $161.91 = $107.94; 2 х $107.94 = $215.88; 
1x $161.91 = $80.96; $161.91 + $215.88 + $80.96 = $458.75. 3. .05 х $120.30 
= $6.0150, which is called $6.02; $120.30 + $6.02 = $120.32. 4. 3 X $126.32 
= $378.96; 1 x $126.32 = $63.16; $378.96 + $63.16 = $442.12. 5. 3 x $73 
= $2.19; 5 X $.73 = $3.65; 8 X $73 = $5.84; 10 X $.73 = $7.30. 6. (1) .05 
x $186.90 = $9.35; $186.90 + $9.35 = $196.25; (2) 05 X $145.10 = $7.26; 
$145.10 + $7.26 = $152.36; (8) $196.25 — $152.36 = $43.89. 


Pages 124-125 
Aim: То review the meaning of per cent and the language peculiar to percentage 


Suggestions: The meaning of per cent is explained in ex. 1 on page 124. It should 
be made clear to the pupils that 83% is a new way of writing 165 or 883. 
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Likewise, 7% is a new way of writing 16g or .07. It will be well for you to - 
write on the board the four different ways of writing 83%. These ways are as 
follows: т = .83 = 83% = 83 per cent. Make clear to the pupils that any — 
one of the four expressions may be exchanged for another. In this connection 
ex. 3 and 4 on page 124 are important. You should remember that any new 
method of writing or expressing a number becomes familiar to the pupil only by. 
much practice in using it. Ex. 5-10 on page 124 represent informational uses 3 
of per cent. On page 125 the meaning of рег cent is further illustrated through 
diagrams in which large squares are divided into 100 small squares. More _ 
work on diagrams of per cents may be assigned for a class exercise. Supply _ 
each pupil with a sheet of graph paper. Have the pupils mark off several large - 
squares, each of which is 10 by 10 small Squares. Ask them to color different — 
per cents of each one. 


Workbook Reference: Arithmetic Workshop, Book 7, page 45 


Key: Раве 124 3, 1975:3705:8095:5295:7575;995; 195. 4. 17%; 40% ; 3396; 08 
25%; 176: 896: 2%. 

Page 125 1, 1%. 2. 7%: 93 small squares; subtract 7 from 100; 93%. 
3. B: red, 28%; white, 72%. C: red, 50%; white, 50%. 5. 75%; 59%; 50%. 
6. 90%; 75%. E 


Page 126 
Aim: То review how to read and write per cents 


Suggestions: This page can be a class exercise, To show what is wanted, write 
Too оп the blackboard and have one pupil write the sign = followed by another 
equivalent form of this fraction, such as .39. Have a second pupil proceed in | 
the same way, writing a second — sign followed by a still different form of the - 
fraction. Continue until all four forms are written. Any order of these equiva- 
lents will be acceptable. 


Key: 1. 39, 397%, 39 per cent; .43, 43%, 43 per cent; .57, 57%, 57 per cent; : 
13, 1376, 13 per cent; 09, 9%, 9 per cent; 07, 7%, 7 per cent;.01,1%, 1 percent. — 
2. 19%; 25%; 70%; 8%; 5%; 1%. 3. 3390; 75%; 2205; 38%; 3%; 8%. 
4. .72; .11; 60; 15; 02; 06. 5. .75; 43; 68; .08; 04; 01. 6. .16; .09; .02. 
7.3. 8.3. 9. 2. 10.4. 11. 5. 12. $. 13. 50% each. 
Page 127 

Aim: To present the second set of improvement tests in multiplication and the 
second set in division 


Suggestion: In giving the improvement tests on this page, remember to have each 
test copied on paper before the test begins. The time assignment for each test. 
is the time actually allowed for taking it after the copying has been completed. 3 
Key: 1. 261,348; 286,902; 179,014; 12,954; 214,912; 297,300. 2. 191,488; _ 
65,610; 511,602; 92,106; 156,137; 726,680. 3. 90,402; 266,975; 366,268; 69,641; — 
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106,708; 103,040. 4. 824; 800 КІЗ; 264. 5. 804; 766 R9; 434. 6. 263 RIS; 
306; 868. 7. 895; 352 R16; 862. 8. 583 R11; 364; 147. 9. 706 R6; 524; 994. 


Pages 128-129 
Aim: То reteach how to find a per cent of a number 


Suggestions: On these pages the pupil is shown that to find 62% of a number, he 
can change 62% to .62 and multiply the number by .62. This multiplication 
by a decimal is work he already knows how to do, so finding a per cent of a 
number becomes a very simple process. The problem work at the top of page 129 
gives further practice on the language of percentage. 

Workbook Reference: Arithmetic Workshop, Book 7, page 46 

Key: Page 128 2, 36. 3. .64; 96. 4. .30; 96. 5. .02; 12. 6. 21; 24; 12; 
$38.00. 7. 9; 10; 21; $48.75. 8. 38; 3; 23; $27.50. 9. 42; 36; 20; $70.00. 
10. 14; 14; 6; $93.00. 11. 42; 24; 63; $15.60. 

Page 120 1. .92 X 25 = 23 (problems). 2. 22 girls. 3. 19 answers; 1 answer. 
4. 1548 pupils. 5. 3 oranges. 6. 90 chicks. 7. 9; $14.00; $320.00, 8. 49; 
$13.00; $1098.00. 9. 12; $22.00; $279.00. 10. 21; $57.00; $2520.00. 11. 41; 
$6.00; $1560.00. 12. 18; $21.00; $552.00. 13. 68; $29.00; $2640.00. 14. 3; 
$45.00; $1192. 15. 36; $6.00; $245.00. 16. 9; $36.00; $240.00. 17. 6; $6.00; 
$327. 18. 12; $63.00; $255.00. 


Page 130 
Aim: To review the meaning of 100% and its applications in everyday life 
Suggestions: The expression “100%” is a good illustration of the language ele- 
ment in percentage. As ordinarily used, 100% is the equivalent of the word all. 
The pupils may be asked to bring to class illustrations of the use of 100% as 
given in ex. 7-12. 


Workbook Reference: Arithmetic Workshop, Book 7, page 48 


Page 131 
Aim: To show how the whole, or 100%, is made up of parts that total 100% 
Suggestion: Give considerable attention to work of this kind. Begin by giving 
problems such ав “42% of this class are boys. What per cent are girls?” “53% of 
the pupils in a class had the flu. What per cent did not have the flu?" Then 
ask each pupil to make up one good problem of this kind. 
Key: 2. 90%. 3. 10%. 4. 75%. 5. 80%. 6. 10% + 30% = 40%; 100% 
- 40% = 60%. 7. 50% + 20% = 70%; 100% — 70% = 30%. 


Pages 132-136 
Aim: То teach the fractional equivalents of certain frequently used per cents 
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Suggestions: Notice that page 132 uses only 25% and that page 133 brings in 
the other two very easy per cents, 50% and 75%, and their equivalent fractions. 
Since these pages are a review, some pupils will already know these short cuts. 
Page 134 gives practical problems using 25%, 50%, and 75%. Pupils soon. 
realize why these methods are called “short cuts." Pages 135 and 136 present - 
other common per cents and their equivalent fractions. These short-cut equiv: 
lents should be learned because they will be used often. 


Workbook Reference: Arithmetic Workshop, Book 7, page 49 


Key: Page 132 1. 7876 mi. 3. $5; $20; $25. 4. $9; $11; $30. 5. 22 
$12.50; $50. 6. $8; $6.25; $120. 
Page 198 3,1,27:7:30. 4 1;11;15;,9. 5.6:18:8:9. 6. 3; 21; 9. 
7. $23.25. 8. 4 x $50 = $12.50; ł х $38.60 = $9.65; $12.50 + $9.65 = 822.15, 
9. 69; $32.50; $5.75. 10. 19; $107.50; $12.18. 11. 49; $120; $5.09. 12. 17 
$155.50; $28.11. 13. 72; $44.50; $12.50. 14. 44; $225; $3.15. 


Page 134 1. 4X $.84 = $.21;45 X $21 = $9.45. 2. 4X 680 = 170 (new mem- 
bers). 3. (1) $ х $50.00 = $37.50; (2) 3 x $45.80 = $34.35; (3) $45.80 — $34.35 _ 
= $11.45. 4. 4 X $425 = $212.50; 12 х $212.50 = $2550.00. 5. 1 х 82680. 
= $670. 6. 2 Х 638 = 319 (pupils). 7. 4 x 976 = 488 (pupils). ф 
Раве 135 4. 15:12:20. 5. 14:9:25. 6. 12;14;2. 7. 6;5;7. 8. 45; 1805 
106. 9. 18;23;301. 10. 52:24:96. 11. 69; 125; 75. йн, 
Page 136 1. $.58; $57; $20.44. 2. $2.73; $260; $8.90. 3. $.32; $38; $23.15. 

4. $2.07; $57; $12.85. 5. $.70; $43; $6.50. 6. 90%; 374%; 374%; 624%: 3 
7. 50%; 668%; 834%; 40%. 8. 34%; 65%; 06895; 87405. 9. 4 x $330 — 
= $41.25. 10. 1 X $1.98 = $.60. 11.2 х $525 = $350. 12. 1 x $19.95 — 
= $6.65. 13. 1 X $50 = $43.75. 14. 1 X $108 = $18. a 


Page 137 


Aim: To teach discount in the form in which it is used in retail stores, and the | Ч 
terms сул to this topic IB 


customer. For this reason discounts offered at “sales” are emphasized. Make ; 
sure that the pupils understand and use properly such terms as discount, marked _ 
Lipid one net price. In connection with this work, encourage the pupils to bring _ 


have a “folder of such advertisements in which you keep good examples of dis. 3 
count which you have found in newspapers and magazines. 1 


Workbook Reference: Arithmetic Workshop, Book 7, page 50 n 
Key 1. (1) i Х $39.00 = $13.00, $39.00 — $13.00 = $26.00; (2) 4 x $27.75. * 

= $9.25, $27.75 — $9.25 = $18.50; (3) 4 х $12.80 = $3.20, $12.80 — $3.20 — 
= $9.60; (4) 1 X $4.00 = $1.00, $4.00 — $1.00 = $3.00; (5) 4 x $7.00 = $1.75, 
$7.00 — $1.75 = $5.25; (6) 4 х $9.00 = $2.25, $9.00 — $2.25 = $6.75; (7) $26.00 — 
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+ $18.50 + $9.00 + $3.00 + $5.25 + $6.75 = $69.10. 3. (1) 15 X $35 = $5.25; 
(2) $35.00 — $5.25 = $20.75. 4. $10.00 + $18.00 + $2.00 = $30.00; 1 х $30.00 
= $6.00; $30.00 — $6.00 = $24.00. 5. (1) (a) yy X $24.50 = 82.45, (b) $24.50 
— $2.45 = $22.05; (2) (a) # х $12.00 = $4.50; (b) $12.00 — $4.50 = $7.50; 
(3) (a) 3 х $11.35 = $2.27; (b) $11.35 — $2.27 = $9.08. 6. (1) (a) yg X $18.00 
$5.40; (b) $18.00 — $5.40 = $12.60; (2) (a) d X $15.60 = $1.95; (b) $15.60 
— $1.95 = $13.65; (3) (a) 4 X $18.98 = $9.49; (b) $18.98 — $9.49 = $9.49. 
(1) (a) 4 х $19.00 = $4.75; (b) $19.00 — $4.75 = $14.25; (2) (a) 1 х $15.75 
$5.25; (b) $15.75 — $5.25 = $10.50; (3) (a) 4 х $10.50 = $4.20; (b) $10.50 
— $4.20 = $6.30. 8. (1) (a) $ X $14.75 = $2.95; (b) $14.75 — $2.95 = $11.80; 
(2) (а) 4 х $20.00 = $2.50; (b) $20.00 — $2.50 = $17.50; (3) (a) үу X $16.80 
= $1.68; (b) $16.80 — $1.68 = $15.12. 


м 


Раде 138 { 
Aim: To teach the rounding off of answers correct to the nearest cent 
Suggestions: When the answer to а problem involving money contains more 
than two decimal places, such as $7.4375, it is customary to round off this num- 
ber correct to the nearest cent. This practice is explained on the first half of 
page 138 and is followed by a rule. Notice that the figure to watch is the one 
in the third decimal place. The figures in the fourth and fifth decimal places 
do not affect the rounding off. Call the pupils’ attention to the statement 
below the boxed rule on page 138. Before assigning the written work on page 138, 
give some oral work on rounding off numbers. Use these numbers to be rounded 
off to the nearest cent: $1.068; $3.799; $8.1253 ; $9.4989; $.7632; $.1960; $5.3125; 
$.8734; $1.9999; $12.0988. 
Workbook Reference: Arithmetic Workshop, Book 7, page 52 
Key: 2. $419; 880; $2.17. 3. $131; $61; $216. 4. $2.34; $.12; $2.88. 
5. $1.27; $4.58; $9.95. 6. $2.26; $5.03; $2.22. 


Page 139 

Aim: To teach how to estimate the answer in finding a per cent of a number 
Suggestions: The work on this page is closely related to the short cuts in per- 
centage given on pages 132-136. If you wish to estimate 49% of a number, 
you know that the answer is very close to 50% of the number, which is the same 
as one half of the number. Therefore, if you find one half of the number, the 
answer will serve as an estimate of 49% of the number. When you estimate a 
given per cent of a number, the given per cent should be close to some per cent 
that you сап find by a short cut, such as 25%, 334%, 374%, and so on. Give 
the following oral practice: “What short cut would you use in estimating with 
these per cents? 13%; 19%; 11%; 24%; 34%; 67%; 61%; 76%; 85%; 36%.” 
Expect this answer for the first one: “13% is near 124% or і.” 


Workbook Reference: Arithmetic Workshop, Book 7, page 53 
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Page 146 2. 1.85; 3.27; 4.06; 5.03; 15.56. 3. 3.24; 2.15; 7.00; 8.00; 13.23. 
4. $214.52; $3510; $413.88. 5. $652.50; $553.50; $1224.55. 6. $1937.50; 
$715; $189.38. 7. $390.08; $1754.50; $1051.07. 8. (1) $45 + 3 = $15; (2) 2 
x $45 = $90; (3) $90 + 3 = $30. 9. (1) 2 х $45 = $90, $45 + $90 = $135; 
(2) 8135 + 3 = 845. 10. No; $135; $180. 


Page 147 
Aim: To teach some new technical expressions in percentage 


Suggestions: The work on this page is really a lesson in the language of percentage 

and requires careful teaching. Give some oral class work to make sure that 

the technical expressions are understood. Take the simple number $20 and 

ask what it will be if it increases 25%, if it becomes 25% more than originally, 

if it is decreased by 25%. Do the same thing with other easy numbers until Р 
you feel sure that all pupils understand these terms. 


Workbook Reference: Arithmetic Workshop, Book 7, page 59 


Key: 2. 120:36. 3. 75;27. 4. 1333;32. 5. 200;120. 6. 100% + 25% = 125%; 
1.25 х 1820 = 2275 (pupils). 7. “10% less than." 


Page 148 


Aim: To review the language, problems, and computation of percentage 


Suggestion: This page prepares the pupils for the two tests which follow. Care- 
fully check mistakes on this review so that they can be corrected and the topic 
can be retaught if necessary. 


Key: 1. 25% of the pupils. 2. 200% as many people. 3. 5095; 7396: 1%; 
235%; 100%; 9%; 175%. 4. 28%; 64%; 15%; 98%; 4%; 8%; 9%; 6%. 
5. .42; .055; .0975; 1.72; 12.75; 9.00. 6. 81; 139; 1440.5. 7. 13; 8.4; 186. 
8. 325; 378; 7098. 9, 65%. 10. $.90. 11. $4.25; $4.25. 12. $3.29. 
13. Estimate, $55; exact answer, $52.80. 14. $915.00. 15. $100; $500; $300. 


Page 149 
Aim: То present Problem Test 4 


Suggestion: These problems review the work on percentage as well as other topics 
previously taught. 


Key: 1. .05 X $87.75 = $4.39; $87.75 + $4.39 = $92.14, 2. Yo X $6.85 = $.685, 

which is called $.69; .03 х $6.85 = $.2055, which is called $.21; $6.85 + $.69 

+ $.21 = $7.75. 3. $33.50 + $3.64 + $1.80 = $38.94; $38.94 + 2 = $19.47. 

4. $20 + $2.50 = 8 (mo.). 5. 2860 mi. + 153 = 18.69 mi., or 18.7 mi. 6. $2.50 ! 
+ $1.75 + $.80 + $1.00 + $.15 + $4.25 = $10.45; $.26 + $1.33 4 $2.06 + $.19 

+ $.88 + $1.65 + $.74 = $7.11; $10.45 — $7.11 = $3.34. 7. 44 х $.45 = 82.023, 

which is called $2.03. 8. 30 yd. + 14 yd. = 20 (pieces). 9. 1 х $32.50 = $6.50; 

$32.50 — $6.50 = $26.00. 10. 2470.3 mi. — 2191.6 mi. = 278.7 mi. 
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ў Раде 150 


Aim: То give a diagnostic test with page references for remedial work y 


Key: 1. .25; .77; 06; .02. 2. .065; .0925; 10575; 155. 3. 2.80; 3.00; 1.85; 
12.56. 4. 1805; 2706: 800: 30%. 5. 25%; 50%; 374%; 60176. 6. $1.50; 
$48.00; $156.20. 7. $15; $118; $138. 8. $35; $50; $72. 9. $.80; $7.75; $12.24. 
10. $60; $192; $403. — 11. $.13; $1.13; $3.82. 12. $08.75, $206.25; $29.70, 
$89.10; $3.42, 810.26. 13. (56) $6.60; (827) $26.46; ($6) 85.94. 


Chapter 5 


Aims of Chapter 5. The major aims of Chapter 5 are to: 

1. Teach important home and personal uses of arithmetic. 

2. Teach the measurement and cost of electricity. 

3. Teach the measurement and cost of gas. 

4. Teach economy in buying. 

5. Teach the meaning and cost of installment buying. 

6. Teach household budgeting. 

7. Teach the facts and figures about United States postal service. 
8. Compare costs of different ways of shipping. 

9. Teach the use and cost of telephone and telegraph services. 
10. Review computation by means of improvement tests and other practice. 
11. Review the work of the first half year. 


Pages 151-153 


Aim: To teach how electricity is measured and how its cost in running certain 
electric appliances is computed 


Suggestions: Today electricity is so widely used in the home that knowing how 
to measure it and how to compute its cost is important. While electricity is 
studied in certain science classes, such work usually includes no instruction on 
the arithmetic involved in the use of electricity. To understand the measure- 
ment of electricity, it is important at the beginning to make clear the meaning 
of the terms watt, watt-hour, and kilowatt-hour and to recognize the abbreviations 
W (for watt) and kw-hr (for kilowatt-hour). Since these are new words to most 
pupils, it will help to show them that electric light bulbs are often marked 50W, 
60W, 100W, and 150W and that each of these marks tells how many watt- 
hours of electricity are used by an electric bulb so marked if it burns for 1 hour. 
If a bulb marked 100W is burned for 10 hr., it will use 1000 watt-hours of electric- 
ity, which is the same as 1 kilowatt-hour (1 kw-hr). The exercises on page 152 
should be supplemented by oral exercises of a similar kind. 

Ex. 1 on page 153 gives the number of watts of electricity used per hour by 
several different kinds of appliances. To give further reality to this work, ask 
the pupils to look at any electric appliances they have at home and to find 
how they are marked. They may find, for example, that an electric iron is 
marked 1000W or 1100W, that a toaster is marked 900W, and that the motor . 
on a vaeuum cleaner is marked 210W or 300W. In many cases the word watt 
is used instead of the abbreviation W. A motor marked 300W is, of course, 
stronger than one marked 210W. Also point out that electric appliances that 
produce heat, such ав toasters, electric stoves, and irons, use much more electricity 
per hour than appliances with electrie motors such as electric fans, electric 


clocks, and washing machines. Work of this kind helps the pupils better to 
understand this technical subject. 


Key: Page 151 3. (1) 20 x 150 = 3000 (watt-hours); (2) 3000 + 1000 = 3 
(kw-hr). 


Page 152 2. .85 kw-hr; 1.75 kw-hr. 3. (1) 6 X 40 = 240 (watt-hours) ; (2) 240 
+ 1000 = .24 (kw-hr); (3) 5 х 60 = 300 (watt-hours), 300 + 1000 = 3 (kw-hr); 
(4) 8 X 60 = 480 (watt-hours), 480 + 1000 = 48 (kw-hr); (5) 20 х 60 = 1200 
(watt-hours), 1200 + 1000 = 1.2 (kw-hr). 4. (1) 20 х 24 hr. = 480 hr., 15 
X 480 = 36,000 (watt-hours), 36,000 + 1000 = 36 (kw-hr); (2) 36 х $.05 = $1.80. 
5. 1000 + 50 = 20 (hr). 6. (1) 100W + 1000W + 150W = 350W, 4 х 350 
= 1400 (watt-hours), 1400 + 1000 = 1.4 (kw-hr); (2) 1.4 X 3¢ = 4.26. 7. (1) 80 
х 900 = 72,000 (watt-hours), 72,000 + 1000 = 72 (kw-hr); (2) 72 х 8.03 = $2.16. 
8. (1) From 9:45 р.м. until 7:45 Ам. is 10 hr.; 10 X 100 = 1000 (watt-hours) ; 
(2) 1000 + 1000 = 1 (kw-hr), 1 X 216 = 24M. 

Page 153 1. (1) 30 х 24 = 720 (hr.), 2 х 720 = 1440 (watt-hours); (2) 1440 
+ 1000 = 1.44 (kw-hr). 2. (1) 30 x 8 = 240 (hr.), 240 x 300 = 72,000 (watt- 
hours), 72,000 + 1000 = 72 (kw-hr); (2) 72 х $.03 = $2.16. 3.4 X 5 = 24 (hr), 
2h hr. + 3 hr. = 5h hr, 4X 54 = 22 (hr.); 22 х 300 = 6600 (watt-hours), 6600 
+ 1000 = 6.6 (kw-hr). 4. (1) 12 min. = thr., 30x ¢hr. = 6 hr., 6 X 900 = 5400 
(watt-hours), 5400 + 1000 = 5.4 (kw-hr); 15 min. = $ hr., 30 x ] hr. = 7h hr, 
74 х 800 = 6000 (watt-hours), 6000 + 1000 = 6 (kw-hr); 5.4 kw-hr + 6 kw-hr 
= 11.4 kw-hr; (2) 114 X 4¢ = 45.6¢. 5. (1) 40 min. = 4 hr., 3 X j hr. = 2hr, 
2 x 100 = 1400 (watt-hours); (2) 1400 + 1000 = 1.4 (kw-hr); (3) 1.4 X 4¢ = 5.6¢. 
6. 90 kw-hr; 300 kw-hr, 7. (1) 30 min. = 3 br. 4X а. = 2 hr., 5 X 2 hr. 
= 10 hr., 10 x 250 = 2500 (watt-hours), 2500 + 1000 = 2.5 (kw-hr); (2) 2.5 
Х36-156 8. (1) 2X 1320 = 2640 (watts), 30 х 2640 = 79,200 (watt-hours), 
79,200 + 1000 = 79.2 (kw-hr); (2) 79.2 X $.024 = $1.98. 


Page 154 

Aim: To present a project on changing recipes 

Suggestion: The exercises in changing recipes provide an excellent application of 
the multiplication of fractions. Ask each pupil to bring to class one recipe that 
uses at least three fractions or mixed numbers. Ask that each recipe be changed 
to another that uses half the amount; to one that uses one and a half times the 
amount. 

Key: 1. 11 cups. 2. Beef: 3 Ib.; shortening: $ cup; water: 2 cups; salt: $ tsp.; 
dash of pepper; flour: 1 tbsp.; water: 1 tbsp.; onions: $ cup; peppers: 1 cup; 
tomatoes: 1 cup. 3. (1) Flour: 3 cup; baking powder: | tsp.; salt: } tsp.; sugar: 
X cup; egg yolks: 1; milk: 4 сир; butter: З tbsp.; chocolate: 14 squares; vanilla: 
4 tsp.; egg whites: 1; (2) flour: 24 cups; baking powder: 3 tsp.; salt: ас 
sugar: 4 cup; egg yolks: 3; milk: 24 cups; butter: 9 tbsp.; chocolate: 31 squares; 
vanilla: 13 tsp.; egg whites: 3. 4. Flour: 3 eups; baking powder: 33 tsp.; sugar: 


43 tbsp.; salt: 1 tsp.; nut meats: 3 cup; eggs: 15 (use 2 small eggs or 1 egg and the 
yolk of another egg) ; milk: 15 cups; butter: 6 tbsp. 


Page 155 
Aim: To give a new set of improvement tests in subtraction 


Suggestion: This set of improvement tests on subtraction is to be administered 
in the same way as the preceding tests on subtraction. 


Key: 1. 65,498; 22,649; 30,988; 54,759. 2. 88,049; 9779; 56,873; 27,012. 
з. 68,304; 38,779; 27,795; 58,629. 4. 73,626; 49,487; 17,099; 32,286. 5. 24,450; 
30,606; 38,543; 11,275. 6. 47,319; 6515; 11,413; 16,710. 7. 15,884; 16,275; 
39,887; 48,865. 8. 09,055; 40,924; 67,319; 28,641. 9. 59,862; 65,788; 73,453; 
22,356. 


Pages 156-158 


Aim: To teach how to read an electric meter and to figure the cost of using à 
given number of killowatt-hours of electricity 


Suggestions: The work on page 156 shows how to read an electric meter. In 
ex. 1 the four dials of an electric meter are shown. Attention is called to the 
fact that on dials A and C the pointers move in the counterclockwise direction 
and the numbers are also arranged in the counterclockwise order. On dials B 
and D the pointers move in the clockwise direction, and the numbers are also 
arranged in that order. On page 157 more difficult cases of reading the dials 
are given. This page should have careful study. 

In connection with this work on meters, it will be helpful to ask the pupils 
to read the electric meter in their homes, bringing to class a copy of the dials 
and the position of the pointer on each dial. In this set of diagrams brought 
in by pupils there should be some readings that cause difficulty. Take up 
these difficult ones with the class as a whole. Since the reading of an electric 
meter is somewhat technical and requires considerable time if it is done properly, 
you may prefer to omit this topic if your class is below average in ability. 

In ex. 3 on page 158 rates for electricity in a typical city are given. Notice 
that the more electricity one uses, the cheaper it gets. Ask the pupils to find 
out about the electric rates in your community. Compare them with the rates 
given in ex. 3. In this connection it should be pointed out that the rates for 
electricity vary considerably throughout the country. In those parts of the 
country in which electricity is generated by burning coal, the rates are higher 
than in those areas in which it is generated by water power. In those sections 
of the country in which big dams have been built by the government, electricity 
is especially cheap. 


Key: Page 156 2. 2784, 3260, 3645; 476 kw-hr; 385 kw-hr. 3. 389 kw-hr. 
4. 326 kw-hr. 


Page 157 2. 2879; 6491. 
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4 Pase 158 2. $7.70. 3. (1) 35 х $.05 = $1.75, 20 х $.04 = $.80; $.85 + $1.75 

P + $.80 = $3.40; (2) 110 = 15 + 35 + 50 + 10; 15 kw-hr cost 8.85, 35 х 8.05 

р = $1.75, 50 х 8.04 = $2.00, 10 х 8.03 = $.30; $.85 + $1.75 + $2.00 + $.30 = $4.90. 
Ч 4. (1) 40 = 15 + 25, 25 х $05 = $1.25, 8.85 + $1.25 = $2.10; (2) 180 = 15 

| 4 + 35 + 50 + 80, 35 х 8.05 = $1.75, 50 х 8.04 = $2.00, 80 х 8.03 = $2.40, $.85 
P + $1.75 + $2.00 + $2.40 = $7.00; (3) 220 = 15 + 35 + 50 + 100 + 20, 35 x $.05 


= $1.75, 50 x $.04 = $2.00, 100 х $.03 = $3.00, 20 х $.02 = $.40, $.85 + $1.75 
+ $2.00 + $3.00 + $.40 = $8.00; (4) 375 = 15 + 35 + 50 + 100 + 175, 35 х $.05 
= $1.75, 50 х $.04 = $2.00, 100 х $.03 = $3.00, 175 x $.02 = $3.50, $.85 + $1.75 
+ $2.00 + $3.00 + $3.50 = $11.10. 5. $34; $49; $21; $.70; 8.80, $1.11. 
6. 3767 — 3684 = 83; 83 = 15 + 35 + 33; 15 kw-hr сові $85; 35 X $05 = $1.75; 
33 x $.04 = $1.32; $.85 + $1.75 + $1.32 = $3.92. 


Page 159 
Aim: To teach how gas is measured and how to find the cost of a given number 
of cubic feet of gas 


Suggestions: In ex. 3 on page 159, rates for gas in a typical eity are given. Point 
out that, as with electricity, the more gas one uses, the cheaper it gets. Ask 
the pupils to find out about the gas rates in your community, and have them 
solve some examples using these rates. It should be pointed out that the rates 
for gas vary considerably throughout the country, and that it would not be 
surprising to find rates different from those in ex. 3. 

Key: 2. (1) 1800 + 1000 = 18, L8 х $1.25 = $2.25; (2) 9400 + 1000 = 9.4, 
9.4 X $1.25 = $11.75; (3) 12,200 + 1000 = 12.2, 12.2 х $1.25 = $15.25; (4) 10,400 
+ 100 = 10.4, 10.4 X $1.25 = $13.00; (5) 8600 + 1000 = 8.6, 8.6 X $1.25 = $10.75; 
(6) 2500 + 1000 = 2.5, 2.5 X $1.25 = $3.125, or $3.13; (7) 8880 + 1000 = 8.88, 
8.88 X $1.25 = $11.10. 3. (1) 900 = 200 + 700, 700 + 100 = 7,7 X $.10 = $.70, 
$2.00 + $.70 = $2.70; (2) 2400 = 200 + 1800 + 400, 1800 + 100 = 18, 18 х $.10 
= $1.80, 400 + 100 = 4, 4 X $.08 = $.32, $2.00 + $1.80 + $.32 = $4.12; (3) 6500 
_ 900 + 1800 + 4500, 1800 + 100 = 18, 18 x $.10 = $1.80, 4500 + 100 = 45, 
45 X $.08 = $3.60, $2.00 + $1.80 + $3.60 = $7.40; (4) 11,600 = 200 + 1800 
+ 9600, 1800 + 100 = 18, 18 X $.10 = $1.80, 9600 + 100 = 96, 96 X $.08 = $7.68, 
$2.00 + $1.80 + $7.68 = $11.48; (5) 55,300 = 200 + 1800 + 28,000 + 25,300, 
1800 + 100 = 18, 18 х $.10 = $1.80, 28,000 + 100 = 280, 280 x $.08 = $22.40, 
25,300 + 100 = 258, 253 Х $.07 = $17.71, $2.00 + $1.80 + $22.40 + $17.71 
= $43.91; (6) 120,000 = 200 + 1800 + 28,000 + 70,000 + 20,000, 1800 + 100 
= 18, 18 X $.10 = $1.80, 28,000 + 100 = 280, 280 х $.08 = $22.40, 70,000 + 100 
= 700, 700 х 8.07 = $49.00, 20,000 + 100 = 200, 200 x $.065 = $13.00, $2.00 
+ $1.80 + $22.40 + $49.00 + $13.00 = $88.20. 4. 12,300 cu. ft.; 12,300 = 200 
+ 1800 + 10,300, 1800 + 100 = 18, 18 X $.10 = $1.80, 10,300 + 100 = 103, 
103 х $.08 = $8.24, $2.00 + $1.80 + $8.24 = $12.04. 5. 11,900 cu. ft.; 11,900 
= 200 + 1800 + 9900, 1800 + 100 = 18, 18 X $.10 = $1.80, 9900 + 100 = 99, 
99 x $.08 = $7.92, $2.00 + $1.80 + $7.92 = $11.72. 
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Page 160 


Aim: To give practice in eliminating extra data that are not needed in solving — 
problems Ч 


Suggestion: Go over the first two problems orally, asking individual pupils which 
numbers in the problems are not needed. Point out that the pupils are to use 
only the numbers necessary for the solution of the problem. 


Workbook Reference: Arithmetic Workshop, Book 7, page 68 


Key: 1. “8:30 Ам.” and “50 mi.” not needed; 171 mi. + 38 mi. = 44 (hr.). 
2. “39 in," “$1.00,” and “8.75” not needed; 31 yd. — 34 yd. = 4 yd. 
3. “$42.50” and “$13.50” not needed; 2 х $2.75 = $5.50; $16.75 + $5.50 
= $22.25. . 4. “52 games" and “39” not needed; $ х 40 = 32 (games). 
5. “$1.25” and “$12.16” not needed; 8.38 + $.14 + $.25 + $.35 = $1.12. 
6. “$.50” and “5 yd.” not needed; $1.20 + 15 = 8.08. 7. “20 min.,” “9 min.,” 
and “40 min." not needed; 24 mi. ~ 1} mi. = 1 mi. 


Page 161 


Aim: To teach the economy of buying supplies in large packages if the food can 
be used before it spoils 


Suggestion: Have pupils secure the local prices of the six articles mentioned at 
the top of the page. Caution them to make certain that the article in the large 
package is exactly the same as the one in the small package. Then ask them 
to find the saving effected by buying the larger package. 


Key: 1. 2 X 234 = 46¢; 46¢ — 33¢ = 136. 2. (1) 3 х 35¢ = 105¢, 105¢ — 97¢ 
= 8¢; (2) 2 x 29¢ = 58¢, 58¢ — 49¢ = 9¢; (3) 2 X 38¢ = 76¢, 76¢ — 67¢ = 96. 
3. 1 gal. = 8 pt., 8X $1.15 = $9.20, $9.20 — $7.00 = $2.20. 4. 5 x 69¢ = 345¢, 
345¢ — 269¢ = 76¢. 5. 356 + 12 = 2186 29€ + 9 = 3%¢; so the oranges are 
cheaper at 1 doz. for 35¢. 6. (1) 4 qt. = 1 gal., 4 X $1.29 = $5.16, $5.16 — 
$4.42 = $.74; (2) 1 gal. and 2 qt. 


Pages 162-163 


Aim: To show, in problems that are suitable for pupils of Grade 7, the advantages 
and disadvantages of buying articles on the installment plan 


Suggestions: Most of the pupils will know about “buying on time" because 
many of the articles in their homes, and the family car also, are probably bought 
on the installment plan. Point out in this connection that installment costs of 
articles are higher than cash prices. If an article is a necessary one which the 
family or business cannot get along without, installment buying is a necessity 
and a convenience. However, if an article is not at all necessary but is for 
entertainment or pleasure, then it is more economical to wait until the cash is 
saved before making the purchase. The class can have an interesting discussion 


along these lines. In Grade 8 the rate of interest charged for buying on the 
installment plan is studied. 


Key: Page 162 1.(1)4 х $375 = $75, 12 x $26.60 = $319.20, $75 + $319.20 
= $394.20; (2) $304.20 — $375 = $1920. 2. (1) 6 X $34.51 = $207.06, $100 
4 $207.06 = $307.06; (2) 12 х $17.76 = $213.12, $100 + $213.12 = $313.12; 
(8) 18 X $12.18 = $219.24, $100 + $219.24 = $319.24; (4) $313.12 — $300 
-$13.12. 3. (1) $75-- $100 = $175; (2) $26.60 + $17.76 = $44.36. 4. (1) 15 
x $20 = 8300, $25 + $300 = $325; (2) $325 — $295 = $30. 


Page 163 Y. (1) 4 х $2700 = $900; (2) (a) $1800 -- $60 -- $93 - $1953; 
(b) 81953 + 12 = $162.75; (3) $2700 + $60 + $93 = $2853. 2. (1) à х $3000 
= $1000, $3000 — $1000 = $2000, $68 + $2000 = $2068, 05 х $2068 = $103.40, 
$2000 + $68 + $103.40 = $2171.40, $2171.40 + 12 = $180.95; (2) $3000 + $68 
+ $103.40 = $3171.40. 


Pages 164-166 
Aims: To show what a budget is and to give budget problems that are meaningful 
to the pupils in Grade 7 
Suggestions: The problems on budgeting apply work on percentage and give 
more practice on that topic. They also afford an excellent opportunity for an 
interesting class discussion relating to the various items that make up а budget 
and to the circumstances that make it desirable to modify a given budget. Ask 
pupils to make out a budget for themselves showing how they think their weekly 
allowance should be spent. This would be a budget for the week only, with 
items given in per cents. From these personal budgets of individuals, the class 
might make a budget that would be generally useful to all the pupils. 
Workbook Reference: Arithmetic Workshop, Book 7, page 98 
Key: Pages 164-165 2. (1) 3 х $4000 = $800; (2) $800 + 12 = $66.66%, or 
about $67. 3. Rent can be left out of the budget, but taxes and upkeep of the 
house will have to be added to the budget. 4. (1) 4 X $4000 = $1000; (2) $1000 
+ 12 = $83.334, or about $83. 5. (1) 3 х $4000 = $1200; (2) They would need 
to reduce some other items by а total of 5%; (3) They might have reduced 
the reserve fund by 5% or have made small reductions in the allowances for 
clothing, advancement, and savings, these reductions amounting to a total of 5%. 
6. (1) 15 х $4000 = $600; (2) $600 + 12 = $50; (3) Clothing is generally bought 
in the spring and in the fall; so $50 is not spent each month. Probably more 
is spent in the fall because winter clothing is more expensive than summer cloth- 
ing. 7. 08 х $4000 = $320; $320 + 12 = $26.66%, or about $27. 8. (1) .10 
x $4000 — $400; (2) if $200 were spent for a vacation trip, only $200 would be 
left for all the other important items under advancement. The Browns cannot 
afford to spend as much as $200 for a vacation trip. 9. (1) -15 х $4000 = $600; 
(2) 12 x $15 - $180, $125 + $180 = $305; $000 — $305 = $295. No, the pay- 
ments do not use up the amount planned for savings; $295 is left for other 
savings. 10. The reserve fund might be used, or even the savings. The other 
items, except rent and operating expenses, might also be reduced somewhat. 


11. 100%; 100%. 


Page 166 1. Savings: .08 х $3000 = $240; shelter: 4 X $3000 = $750; food: 
.30 х $3000 = $900; clothing: .12 х $3000 = $360; operating: .10 х $3000 
= $300; advancement: .08 х $3000 = $240; reserve: .07 х $3000 = $210. 
2. 52 х $80 = $4160. Use budget for $4200. Savings: .12 х $4160 = $499.20; 
shelter: 4 x $4160 = $832; food: 4 х $4160 = $1040; clothing: .14 х $4160 
= $582.40; operating: .12 х $4160 = $499.20; advancement: .09 х $4160 
= $374.40; reserve: .08 х $4160 = $332.80. 3. $499.20 — $90 = $409.20. This 
amount could be saved in the savings bank, in savings bonds, in a savings-and- 
loan association, etc. 4. .28 X $3600 = $1008; yes. 5. .10 x $3600 = $360; 
$360 — $325 = $35; so the Balls saved $35 less than they planned. 6. (1) Sav- 
ings: .15 X $4800 = $720; shelter: 4 x $4800 = $960; food: .21 х $4800 = $1008; 
clothing: .14 х $4800 = $672; operating: .12 x $4800 = $576; advancement: 
-10 х $4800 = $480; reserve: .08 х $4800 = $384; (2) Savings: .15 х $5400 
= $810; shelter: 18 х $5400 = $972; food: 4 х $5400 = $1080; clothing: .15 
X $5400 = $810; operating: .11 X $5400 = $594; advancement: .12 x $5400 
= $648; reserve: 09 х $5400 = $486. 7. 30% of $3000 is $900, and 20% of 
$5400 is $1080, which shows that although the per cent used is lower, the allow- 
ance for food is greater, because of the larger income. 8. 100%. 


Page 167 


Aim: To give a new set of improvement tests in multiplication and also one in 
division 

Suggestion: "These improvement, tests should be given in the same manner as 
the preceding improvement tests in multiplication and division. 

Key: 1. 227,290; 447,810; 830,514; 300,543; 533,106; 217,207. 2. 493,344; 
57,330; 250,107; 94,848; 71,421; 220,156. 3. 35,750; 106,887; 369,930; 705,525; 
366,224; 152,848. 4. 36.3; 03.8; 07.2. 5. 83.1; 75.5; 64.7. 6. 94.0; 67.5; 43.2. 
7. 80.2; 89.6; 79.1. 8. 89.5;81.0; 62.7. 9. 31.4; 63.2; 94.5. 


Pages 168-171 


Aims: To acquaint the pupils with the different services rendered by the United 
States Post, Office Department and to give practical problems relating to these 
services 


Suggestions: The rates charged for first class mail, for parcel post, and for other 
postal services are changed from time to time by Act of Congress. The rates 
given in these problems were correct at the time the book was published, and 
the problems should be worked using these rates. As a class exercise have the 
pupils inquire at the post office concerning the current rates and then work the 
problems again if any rates have been changed. Some pupils should check on 
first class rates, others on special delivery, others on registered mail, and still 
others on parcel post. Those pupils checking on parcel post should secure the 
latest regulations concerning the maximum size and weight of parcel post pack- 
ages. 
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Key: Page 168 1. 54, 106, 156, 256, 356, 86, 166, 246, 406, 566. 2. 3, 4. 
3. 156: 456, 304. 4. 756; $1.00. 5. (1) 8¢ + 30¢ = 386; (2) 2X 8é = 164, 
16¢ + 304 = 46¢; (3) 3 х 8¢ = 246, 246 + 306 = 546. 

Page 169 1. $.60; $.75; $1.25; $1.00; $1.50. 2. 8 x $05 = $.40; $1.00 + 8.40 
= $1.40. 3.3 х $.08 = $.24, $24 + $75 + $10 = $1.09. 4. (1) 3 х $.05 
= $.15, $.15 + $75 = $.90; (2) 2 Х $.05 = 8.10, 8.10 х $.60 = $.70; (3) 24 х 8.05 
= $1.20, $1.20 + $1.00 = $2.20. 5. (1) 3 x $.05 = $.15, $.15 + $75 = $.90; 
(2) 3 х $.05 = $.15, $.15 + $1.00 = $1.15; (3) 10 X $.05 = $.50, $.50 + $.75 
= $1.25. 6. (1) 2 x $05 = $.10, $.10 + 8.75 = $.85; (2) 2 х $.05 = 8.10, $.10 
+ $1.00 = $1.10; (3) 4 х $.05 = $.20, $.20 + $1.50 = $1.70. 

Pages 170-171 2 (1) 177 is length; 8” + 5” + 8” + 5” = 26", girth; 17° + 26° 
= 43", which is under 100"; (2) 36" is length; 18” + 12" + 18" + 12” = 60", girth; 
36" + 60" = 96", which is under 100"; (3) 4’ is length; 1’ + 13! 4- 1' - 1}' = E, 
girth; 4’ + 5’ = 9’, or 108", which is too large. 3. (1) 42" is length; 6" + 4” + 6" 
+ 4" = 20", girth; 42” + 20” = 62”, which is under 100”: (2) 40” is length; 17” 
+ 16" + 17" + 16” = 66", girth; 40" + 66" = 106”, which is too large; (3) 6' is 
length; i HY - Y +} = 24’, girth; 6’ + 2) = 84’, or 102”, which is too large. 
4. 5 lb. — 1 Ib. = 4 lb.; 4 X 6.9¢ = 27.66, which is called 28¢; 24¢ + 28¢ = 52¢. 
5. (1) 2x $.35 = $.70, 6 х 5.06 = 8.36, $.35 + $.36 = $71; (2) 8 X $.13 = $1.04, 
6 x $.12 = $.72, 8.51 + $1.04 + $72 = $2.27; (3) 8 х $.05 = 8.40, 26 х $.04 
= $1.04, $.33 + $.40 + $1.04 = $1.77. 6. 3 х $.08 = $.24, 1 X $07 = $.07, 
$.39 + $.24 + $.07 = $.70; (2) 8 X $.19 = $1.52, 11 х $.18 = $1.98, $.64 + $1.52 
+ $1.98 = $4.14; (3) 3 Х 8.08 = $.24, 45 х $.07 = $3.15, 16 X $.06 = $.96, $.39 
+ $.24 + $3.15 + $.96 = $4.74. 7. 8 x $.10 = $.80, $.45 + $.80 + $.30 = $1.55. 
8. 38 x $05 = $1.90, $.10 + $1.90 = $200. 9.8x $13 = $1.04, 5 x $.12 
= $.60, $.51 + $1.04 + $.60 = $2.15; $9.79 + $2.15 = 4.55, or about 4.6 (times). 
10. (1) $.90 4085 = $1.25; (2) 18 x $.35 = $630, 3.00 + $6.30 = $7.20. 11. 2 
lb. = 32 оз.; 82 07. — 402. = 28 02.; 28 02. + 4 02. = 7 (times); 7 х $.42 = $2.94; 


$1.89 + $2.94 $4.83. 


1 
1 


Page 172 

Aim: To compare different ways of shipping and their costs 
Suggestions: This page gives other means of shipping things besides parcel post. 

. The examples serve to show how shipping costs can be found by using the rates 
between certain cities. Since these rates differ for cities separated by varying 
distances, the pupils can find out new rates by choosing two cities in different 
parts of the country and then inquiring about the rates. Ex. 1 shows the range 
of possibilities. Divide the class into 5 groups and let each group be responsible 
for securing the facts about the topic assigned to it. The topics are railway 
express, air express, air freight, rail freight, and truck freight. Have each group 
make up two problems similar to ex. 3-5. Note in ex. 3 that the 6 packages sent 
together to the same destination are considered one shipment. 
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Key: 3. 3 х $3.59 — $10.77, 3 х $2.57 = $7.71, $10.77 + $7.71 + $.30 = $18.78; 
7.04 + $.30 = $7.34; $18.78 — $7.34 = $11.44. 4. 300 1b. + 100 1b. = 3 (times) ; 
3 X $18.75 = $56.25. 5. 44 X $2.57 = $11.57. 


Pages 173-174 
Aim: To acquaint the pupils with telephone and telegraph services 


Suggestions: The problems on these pages show the general principles on which 
telephone and telegraph charges are based. The table on page 173 gives rates 
from New York to four other cities. If it is possible for the pupils to secure this 
type of information about rates between their city and three or four other cities, 
let them make a table like that in ex. 2 on page 173 and use it in problems like 
ex. 8 and 4. Mention to the pupils that rates are further reduced between 
9:00 р.м. and 4:30 Ам. on certain station-to-station phone calls on the US. 
mainland. Pupils can visit the telegraph office and secure rates in effect from 
that office to several large cities. They should ask the rate for 15 words and for 
each extra word. Night and day letter rates can also be found. With these 
rates, problems like 3-8 on page 174 can be prepared and solved by the pupils. 


Key: Page 173 3. (1) 12 min. — 3 min. = 9 min., 9 х $.45 = $4.05, $2.85 + $4.05 
- $6.90, 1.10 x $6.90 — $7.59; (2) 9 х $.35 = $3.15, $2.45 + $3.15 = $5.00, 
1.10 x $5.60 — $6.16, $7.59 — $6.16 — $143; (3) 9 x $35 = $3.15, $1.40 + $3.15 
= $4.55, 1.10 X $4.55 = $5.005, which is called $5.01, $7.59 — $5.01 = $2.58. 
4. (1) 7 min. — 3 min. = 4 min., 4 x $.45 = $1.80, $1.75 + $1.80 = $3.55, 1.10 
X $3.55 = $3.905, which is called $3.91; (2) 4 x $.60 = $2.40, $2.25 + $2.40 
= $4.65, 1.10 X $4.65 = $5.115, which is called $5.12, $5.12 — $3.91 = $1.21; 


(3) 4 X $.60 = $2.40, $3.50 + $2.40 = $5.90, 1.10 x $5.90 = $6.49, $6.49 — $3.91 
= $2.58. 


Page 174 3. 20 – -15 = 5 (words); 5 Х $.05 = $.25; $1.10 + $.25 = $1.35; 
1.10 х $1.35 = $1.485, which is called $1.49. 4. 19— 15 = 4 (words); 4 х $.065 
= $.26; $1.45 + $.26 = $1.71; 1.10 x $1.71 = $1.881, which is called $1.88. 
5. 27 — 15 = 12 (words); 12 x $.06 = $.72; $1.30 + $.72 = $2.02; 1.10 х $2.02 
= $2.222, which is called $2.22. 6. 60 — 50 = 10 (words); 10 + 5 = 2 (times); 
2X $.07 = $.14; $1.05 + $.14 = 81.19: 1.10 х $1.19 = $1.309, which is called 
$1.31. 7. 80 — 50 = 30 (words); 30 + 5 = 6 (times); 6 x $.075 = $.45; $1.10 
+ $45 = $1.55; 1.10 x $1.55 = $1.705, which is called $1.71. 8. (1) 60 — 50 
= 10 (words), 10 + 5 = 2 (times), 2 x $.12 = 8.24, $1.75 + $24 = $1.99, 1.10 
X $1.99 = $2.189, which is called $2.19; (2) 76 words count as 80 words, 80 


- 50 = 30 (words), 30 + 5 = 6 (times), 6 х $.12 = 8.72, $1.75 + $.72 = $2.47, 
1.10 X $2.47 = $2.717, which is called $2.72, 


Page 175 
Aim: To review computation with decimals and per cents 


Key: 1. 31.4; 1123.6. 2. 6.04; 1.3343. 3. 40.674; 1.616. 4. 27.625; $383.18. 
5. 74.616; 24.5606; .00130. 6. 1096.65; 33.288; 6.800. 7. 144.894; 5.22106; 
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.00012. 8. 272;4.72;310. 9. .775;9.25;3.96. 10. .28; 2.64; 416.13. 1. 9, 
28, 15, 664, 8, 315, 168, 5, 32: 90%, 28%, 75%, 664%, 80%, 374%, 16876, 
50%, 32%. 12. $6.40; $95; $24.50. 13. $4.05; $47.17; $25.55. 14. $.18; 
8.61: $23.11. In ex. 15-17, the estimates are given in parentheses, 15. (80) 
76; (200) 192; (1500) 1520. 16. (150) 153; (70) 67.20; (1000) 996. 17. (90) 
91.20; (222) 223.11; (500) 495. 


Page 176 
Aim: To present Problem Test 5 


Suggestion: This test covers problems with whole numbers, fractions, decimals, 
and percentage and can be used as a mid-year problem test since the work through 
Chapter 5 represents about one half of the text. 


Key: 1. 1 mi. = 5280 ft.; 40 x 5280 ft. = 211,200 ft.; 3 sec. = gy min. = rz hr.; 
тув X 211,200 ft. = 176 ft. 2. 38 = 15 + 23; 15 kw-hr cost $.85; 23 x $.05 
= $1.15; $.85 + $1.15 = $2.00. 3. $780 + 12 = $65; $78 — $65 = $13; 10% of 
$65 = $6.50; 20% of $65 = $13; so the increase is 20%. 4. From 8:15 A.M. to 
11:30 a.m. is 3 hr. 15 min., or 3} hr.; 117 mi. + 31 = 36 mi. 5. 12 in. = 1 ft. 
= 4 yd.; 33 X 4 yd. = П yd.; 11 X $40 = $440. 6. $1.50 — $1.34 = $.16; 
35 x $.16 = 8.56. 7. 81 + 85 + 92 + 94 = 352; 352 + 4 = 88. 8. 45 х 20 
= 90 (Camp Fire Girls). 9. 100 bu. + 215 bu. = 315 bu.; 340 bu. — 315 bu. 
= 25 bu.; 100 х $4.25 = $425; 215 Х $3.00 = $645; 25 х $1.25 = $31.25; $425 
+ $645 + $31.25 = $1101.25. 10. 4 x З hr. = 3 hr.; 3 hr. + 1 hr. + 45 hr. 
= 8} hr.; 84 X $.60 = $5.10. 


Pages 177-178 

Aim: To present diagnostic tests with references for additional practice exercises 
Suggestion: These pages may be used as a mid-year test of arithmetic skills, or 

| you may choose 20 to 25 different examples from these pages for a mid-year test. 
Key: Page 177 1. 50704; 32754. 2. 605; 513. 3. 92; 324. 4. 1455; 98; 16; 
105; 5dy. 5. 28; 6$; 3; 34; 2%. 6. Зүс; 14; 54; 5935; ЗН. 7. 524; 27; 84. 
в. 25:3:4. 9 3598548 10. 24; 14; 1$. 11. 25; 4; 68. 12. 35358. 
Page 178. 1. 6.8; 47; 15.3; 36.1. 2. 25; 875; 12; .6875. 3. .37; .04; 105; 
1.78. 4, 25%; 5000: 873%; 334%. 5. 290%; 300%; 44%; 72%. 6. 6.048; 
.3073; 00010: 17.4584. 7. .004; 11.375; 6.84; 1.21. 8. 5.3; 1360; .83; 2550. 
9. $4.62; $27.30; $51.30. 10. $39; $26; $45. 11. $.51; $7.75; $6.08. 12. $18; 


$10.24; $45. 13. $.38; $5.63; $.80. 
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Chapter 6 


Aims of Chapter 6. The major aims of Chapter 6 are to: 
1. Teach the meaning of the geometric terms line, ray, and segment. 
2. Teach the drawing of circles with compasses. 
3. Teach the names of parts of a circle. 
4. Teach the meaning of an angle, the kinds of angles, and the names of the 
parts of an angle. 
. Teach how to read angles. 
. Teach the use of the circle in drawing regular inscribed hexagons and equi- 
lateral triangles. 
7. Teach the use of the hexagon and the equilateral triangle in making designs. 
8. Teach the measurement of angles, and the use of a protractor, 
9. Teach a way to draw an inscribed square, octagon, and pentagon. 
10. Teach the making of designs based on inscribed octagons and pentagons. 
11. Teach how angles are used in air navigation. 
12. Teach the drawing of perpendicular and parallel lines, 
13. Teach the drawing of designs with perpendicular and parallel lines. 
14. Extend the topic of scale drawing. 
15. Review the understandings and skills taught in previous chapters. 


aun 


Page 179 
Aim: To introduce the topic of informal geometry 


Teaching Informal Geometry. Informal geometry is concerned with a study of the 
more common geometric figures and with the making of simple geometric con- 
structions. In order to succeed in this work, each pupil should be supplied with 
a well-sharpened pencil, a ruler, a right triangle, a pair of compasses, and a pro- 
tractor, If it is not easy to obtain a right triangle, one may be made from 
heavy cardboard. If the pupil has a drawing board with a T-square, such as is 
used in simple technical drawing, he should be encouraged to use it. The 
making of geometric constructions can be taught only on the principle of “learn 
by doing." The pupils must be required actually to make the various construc- 
tions and designs indicated in the exercises, so that they will acquire a reasonable 
skill in this work. Precise drawing, however, is not expected of all pupils. Most 
pupils are interested in drawing of this kind; if supplied with proper instruments, 
they should have little difficulty with it. Many pupils will be interested enough 
to make more designs than are required. 


Suggestions: The day you begin this chapter have all the required instruments 
in class so that the pupils can see and handle them. Ask whether any pupils 
have compasses, a protractor, a draftsman’s triangle, a drawing board with a 
T-square, and, of course, a good ruler. All pupils should be required to have 


G-74 


compasses, protractor, and ruler in class the next day. You could also have some 
pieces of cardboard in class, such as the back of a writing tablet, and show the 
pupils how to make a good right triangle. 


Page 180 


Aim: To teach the meanings of the geometric terms line, ray, endpoint, and line 
segment 


Suggestions: In order for the pupils to gain experience with the terms and their 
representations, provide several examples and have the pupils identify which are 
lines, line segments, rays, and endpoints. After considerable practice in identi- 
fication, the pupils should illustrate each of the terms. 

Sometimes a double arrowhead is placed above the letters that identify a line, 
a single arrowhead above the letters that identify a ray, and a line segment above 


the letters that identify a line segment, thus: AB, AB, AB. The arrowhead 


for the ray should be above the letter that is not the endpoint. In ср the С is 
the endpoint of the ray. After identification of examples with the proper symbols, 
have the pupils draw the proper examples for several given symbols. 


Key: 1. The arrowheads suggest that the line does not stop at a point. 4. Lines: 
extensions of line segments without apparent ends, such as a cross-country high- 
way; rays: beams of light from a flashlight or headlight, one’s line of sight, the 
side of an angle; segment: the edge of a box, the segment where the wall and 
the floor meet, the side of any polygon, the edge of a book. 


Page 181 

Aims: To explain how to draw a circle with compasses and to give practice in it 
Suggestions: In the work on circles it is essential at the beginning to make clear 
the terms radius (and its plural radii), diameter, and arc, since these terms are 
constantly used in giving directions concerning the drawing of geometric figures. 
The pupils should be given considerable practice in drawing circles and ares with 
given centers and given radii. They should also become familiar with the tech- 
nical instructions for doing such work, such as “With A as center, draw a circle 
having a radius of 2 in." In drawing circles the sharp point of the compasses 
should be pushed firmly into the paper; otherwise, it will slip during the process 
of drawing the circle. The circle is constantly used in drawing the designs 
taught in this chapter, so sufficient practice in drawing circles is necessary. 


Key: 3. 4 іп. 4. 2 in.; 3 in.; 5 in.; 6 in. 
Pages 182-183 


Aim: To teach the meaning of an angle, certain definitions relating to angles, 
and the method of reading angles 
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Suggestions: The meaning of an angle is explained in ex. 1 and 2 on page 182. 
In this work you should make clear that the size of an angle depends on the 
amount of rotation and not on the lengths of the sides of the angle. Illustrate 
this fact by pointing out some right angles in the schoolroom, such as the corners 
of a door, a window, a book, a small sheet of paper, and so on. An angle and the 
amount of rotation may be illustrated before the class by spreading the legs of a 
pair of compasses, by opening a book, or by moving the hands of a toy clock. 
The terms right angle, straight angle, acute angle, and obtuse angle should be ex- 
plained to the pupils by blackboard diagrams. The methods of reading angles 
are described on page 183. Attention is called to the fact that an angle may be 
lettered and read in three different ways, as shown in ex. 1 on page 183. Give 
practice on labeling angles and reading them. 


Workbook Reference: Arithmetic Workshop, Book 7, page 65 
Key: Page 183 2. Angles c and d; yes; same amount of rotation. 3. Angle 


BOD; angle AOD; obtuseangle. 5. ABC; BCD; EFG; KLM; LMN; MNK; 
NKL. 


Page 184 
Aim: To review problem solving 


Key: 1. 16 X $.45 = $7.20; 32 х $.43 = $13.76; $7.20 + $13.76 = $20.96; $20.96 
- $9.82 = $11.14; $11.14 + 2 = $5.57. 2. (1) 3 х 1000 = 750 (watt-hours), 
2 X 500 = 1000 (watt-hours), 1 Х 250 = 250 (watt-hours), 750 + 1000 + 250 
= 2000 (watt-hours); (2) 2000 watt-hours = 2 kw-hr, 2 X 3¢ = 6¢. 3. From 
10:35 a.m. to 11:41 Ам. is 1 hr. 6 min. 4. (1) 1 hr. 6 min. = 1.1 hr.; (2) 544 mi. 
+ 1.1 494.54 mi., which is called 494.5 mi. 5. 11,110 gal. — 300 gal. = 10,810 
gal.; 10,810 gal. + 8198 = 1.31 gal., which is called 1.3 gal. 6. $107.50 — $15.00 
= $92.50; $92.50 — $25.00 = $67.50; $67.50 + $4.50 = 15 (mo). 7. 7 hr. 
50 min. = 7§ hr.; 240 mi. — 48 mi. = 192 mi.; 78 X 192 mi. = 1504 mi. 8. (1) 33 
X 4 lb. = 8} lb., 84 X $.56 = $4.62; (2) 84 х $.68 = $5.61. 


Page 185 


Aims: To give another set of improvement tests in addition and to give some oral 
review of percentage 


Suggestion: This set of improvement tests on addition should be administered 
in the same manner as previous sets. 

Key: 1. 27,053; 38,834; 46,629; 30,656; 17,627. 2, 39,008; 27,106; 33,374; 
28,239; 43,028. 3. 31,008; 21,870; 33,762; 34,074; 34,449. 4. 12; 21; 45. 
5. 39; 50; 24. 6. $ of 40; % of 90. 7. $28.00; $8.01. 8. $55; $36; $120. 
9. .0225; .185; .0575; .095; 1.25. 


Pages 186-187 


Aims: To use the circle for drawing a hexagon and to make designs based on the 
hexagon 
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Suggestions: On page 186 two methods of drawing a hexagon are given. Each 
of these methods produces a hexagon inscribed in a circle. The first method of 
drawing a hexagon, which is deseribed in ex. 2 on page 186, is the one most fre- 
quently taught; but a satisfactory hexagon is less easily drawn by this method 
than by the second method, which is described in ex. 3. It is always desirable 
for you to have as much skill in drawing geometric figures as you expect of the 
pupils. If you will personally experiment with these two methods of drawing a 
hexagon, you will soon find that you can do much more satisfactory work by 
using the second method. The reason for the superiority of the second method 
is that it requires fewer arcs than the first method. Every time an are is drawn 
there is the possibility that the sharp point of the compasses may slip on the 
paper. In the first method 6 arcs must be drawn, so there are 6 possibilities for 
error; in the second method only 2 ares must be drawn. Successful work in 
drawing hexagons by either method depends upon having a sharp point on the 
pencil end of the compasses. Since the designs on page 187 are based on hexa- 
gons, а hexagon must first be inscribed in a circle in drawing each design. It 
should be pointed out at this time that the process of inscribing a hexagon in a 
circle is really a process of dividing the circle into 6 equal parts. In designs 2, 
3,7, and 9 on page 187, the hexagon must actually be drawn; but in designs 4, 5, 
6, and 8, it is sufficient to mark the 6 points that divide the circle into 6 equal 
parts, without actually connecting these points to make a hexagon. In drawing 
each of the designs on page 187, decide on the order of the steps. 


Workbook Reference: Arithmetic Workshop, Book 7, pages 60 and 61 


Page 188 

Aim: To explain how to draw an equilateral triangle not inscribed in a circle 
and how to use it in making designs 

Suggestions: The method of drawing an equilateral triangle given in ex. 1 on this 
page is, of course, a much easier method to use than the one given at the top of 
page 187. In making the designs in ex. 2 and 3, follow the directions carefully; 
in some cases you will have to give supplementary directions in case the pro- 
cedure is not self-evident to the pupil. For example, in drawing the first design 
in ex. 2, the pupil should start by drawing the large equilateral triangle, prefer- 
ably making each side 2 in. long. After finishing the large equilateral triangle, 
he should mark the midpoint, of each side of that triangle, which is easily found 
since each side is 2 in. long. These midpoints should then be connected by 
straight lines to form the four small triangles. In drawing the second design in 
ex. 2, the midpoint of each side of the large triangle should be found before 
drawing the arcs. The radius of the arcs, of course, is half the length of each 
side of the large triangle. In ex. 3 the first design requires the drawing of the 
large equilateral triangle, after which each side is divided into three equal parts. 
If each side of the large triangle is made 3 in. long, the matter of dividing each side 
into three equal parts will be simplified. If a smaller design is preferred, the 
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large triangle should have sides of 14 in. so that each part of each side will be 
$in. long. In all this work it is necessary to plan the procedure for each draw- 
ing before actually attempting to do the work. 


Pages 189-191 
Aim: То teach the measurement of angles and the use of the protractor 


Suggestions: The method of measuring angles by means of degrees is explained 
on page 189. In this work notice that the word degree refers to each of the 
90 small angles formed at the vertex of a right angle and to each of the 90 small 
ares into which the are of a right angle is divided. In other words, the degree 
is a unit for measuring arcs as well as angles. 

The method of using the protractor to measure an angle, which is described 
in ex. 1 and 2 on page 190, should have very careful study. In this work caution 
the pupils to put the center of the protractor exactly over the vertex of the 
angle that is being measured and to see that side AB of the angle passes through 
the 180 mark of the protractor. The picture at the top of page 190 shows how 
the measurement is made. Provide ample practice in measuring angles while 
the pupils are in class. You may want to assign the exercises on page 190 for 
work outside of class. 

The method of drawing an angle of a given size by means of the protractor 
is explained in ex. 1 on page 191. The pupil should have considerable practice 
in doing this work, as suggested in ex. 2. Be sure to give some practice in class 
before assigning homework. Two different methods of bisecting an angle are 
given in ex. 3 and 4 on this page. The method given in ex. 3 makes use of the 
protractor, while that in ex. 4 shows how to bisect an angle using only com- 
passes. The pupil should be given practice in bisecting angles by each method. 


Workbook Reference: Arithmetic Workshop, Book 7, pages 66 and 67 
Key: Page 189 3. 4 circle; 360°. 5. 60°. 6. 60°; 180°; 90°. 


Page 192 


Aim: To explain how to use the protractor to inscribe squares, octagons, and 
pentagons in circles 


Suggestions: Have the pupils draw all their circles with a radius of at least 2 in. 
because small figures are harder to draw than large ones. In ex. 1 on this page 
the square is drawn in a circle by using a protractor. There-is another way to 
make this construction which avoids the use of a protractor, but it requires 
knowing how to draw perpendicular lines, which is not explained until page 198. 
After the pupils have studied page 198, you might repeat ex. 1 on page 192, 
having them draw diameter CD perpendicular to AB at О instead of using the 
protractor to make angles of 90°. 

In ex. 2 on page 192, the first step is to divide the circle into 4 equal parts 
as was done in ex. 1. This division will give 4 right angles at the center of the 
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circle. Each of these right angles should then be bisected by means of com- 
passes. The protractor must be used again in drawing a pentagon in order to 
make 5 angles of 72° each. Ex. 3 gives instructions for drawing a pentagon. 


Page 193 
Aim: To give a new set of improvement tests in subtraction 


Suggestions: This set of improvement tests on subtraction should be administered 
in the same manner as previous sets. Have pupils check on their progress in 
subtraction by comparing scores on previous sets with their scores on this set. 


Key: 1. 237,992; 175,978; 295,748; 418,135. 2. 237,358; 759,869; 326,761; 
574,468. 3. 96,145; 214,742; 467,986; 680,198. 4. 256,829; 353,684; 200,513; 
488,898. 5. 794,756; 240,876; 435,143; 516,247. 6. 492,921; 68,230; 338,805; 
524,780. 7. 659,032; 159,726; 51,782; 283,559. 8. 395,371; 574,693; 177,660; 
257,068. 9. 93,641; 290,371; 270,321; 81,095. 


Page 194 
Aim: То draw designs based on inscribed octagons and pentagons 


Suggestions: Besides having the pupils copy the 8 designs illustrated, have them 
try to make up three or four designs of their own that use either octagons or 
pentagons, or both. Require careful and neat work and let pupils use crayons 
of different colors or several kinds of shading. 

The work in ex. 2 and 3 needs careful explanation. Give considerable 
practice in drawing angles larger than 180°, both in class and for homework. 
‘An understanding of the terms clockwise and counterclockwise is very necessary 
for a proper understanding of angles in air navigation, given on pages 196 and 
197. 


Workbook Reference: Arithmetic Workshop, Book 7, page 63 


Page 195 

Aim: To review in both problem and abstract form the work in estimating 
answers 

Suggestion: Be sure to require both the estimated and the exact answer. Have 
pupils tell why they think a particular exact answer should be more or less than 
the estimated answer. 

Key: 1. (1) Think of $14.95 as about $15.00, $10.83 as about $11.00, and $3.77 
as about $4.00; then $15.00 + $11.00 + $4.00 = $30.00, and $30.00 + 3 = $10.00; 
(2) $14.95 + $10.83 + $3.77 = $29.55, $29.55 + 3 = $9.85. 2. (1) Think of 3$ 
as about 4, $1.20 as about $1.25, 24 as about 2, and $3.92 as about $4.00; then 
4x $1.25 = $5.00, 2X $4.00 = $8.00, $5.00 + $8.00 = $13.00, and $20.00 — $13.00 
= $7.00; (2) 35 х $1.20 = 84.65, 24 X $3.92 = 88.33, $4.65 + $8.33 = $12.98, 
$20.00 — $12.98 = $7.02. 3. (1) Think of 5940 as about 6000; then 6000 + 15 
= 400 (mi.); (2) 5940 mi. + 15 = 396 mi. 4. (1) Think of 19 as about 20 and 
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of 52¢ as about 8.20: then 20 x $5 = $10; (2) 19 х $.52 = $9.88. 5. (1) Think 
of 5495.8 as about 5500; then 6000 — 5500 = 500 (mi.); (2) 6000 
— 5495.8 = 504.2 (mi.). 6. (1) Think of $2.12 as about $2, $.89 as about $1, 
and $1.96 as about $2; then $2 + $1 + $2 = $5; (2) $2.12 + $.89 + $1.96 = $4.97. 
In ex. 7-13, the estimated answers are given in parentheses. 7. (400) 392.98; 
(2) 2.1: ($7) $6.60. 8. (810) 7992; (3600) 3549; ($30) $30.03. 9. (1100) 1093; 
(55) 548; ($25) $24.48. 10. (8) 8.1; (5600) 5609; ($15) $15.34. 11, (70) 72; 
($33) $32.45; ($9) 88.74. . 12. (27) 26.68; ($60) $61.69; ($15) $15.12. 


Pages 196-197 


Aim: То make the work on angles more interesting by showing the use of angles 
in air navigation 

Suggestions: This work on angles in air navigation is of interest to most pupils. 
Circular protractors, such as the one shown in the diagram at the top of page 196, 
are usually sold by dealers in drawing materials. They are printed on heavy 
paper or Bristol board and come with diameters of 8 in. and 14 in. You may 
want to have such a protractor for classroom use, or some pupil might like to 
own one. You can make one as follows: On paper draw a cirele with a radius 
of 4 in. or 5 in. and mark its center O. Draw the horizontal diameter of the 
circle. Place a small protractor on the paper so that its center is at point О and 
its diameter lies along the diameter of the circle. Then place dots around the 
circular edge of the protractor at each 5-degree mark. Draw lines through O and 
each of these dots and extend the lines in both directions until they cut the circle 
at two points. The circle is now marked in 5-degree intervals. By eye, divide 
each 5-degree space into 5 equal parts, and you will have a large protractor 
divided into 360°. 

Key: 2. 40°; 105°; 205°; 246°; 320°. 3. 1357, 225°; 315°. 4. North; 0°. 
5. Walk 40 paces on a course of 340°. 


6. 
7. 180°; 325^; 245°. 


Pages 198-199 


Aims: To explain how to draw perpendicular lines and to use such lines in 
drawing rectangles and in making designs 


Suggestions: For this work each pupil should be supplied with a draftsman’s 
triangle, a ruler, and a pencil. The most rapid and accurate way to draw a line 
perpendicular to another line is to use a draftsman’s triangle, as explained in 
ex. 2 on page 198. To use a draftsman’s triangle, the pupil slides the triangle 
along the edge of a ruler. Most rulers have a thin edge and a thicker edge. 
Usually the results will be more satisfactory if the pupil slides the triangle along 
the thicker edge of the ruler. In classes in which mechanical drawing is taught, 
a T-square instead of a ruler is used, together with a draftsman’s triangle, to 
draw perpendicular lines. A picture of a T-square is shown at the bottom of 
page 201. If any pupils in your class have T-squares, let them use the T-squares 
in place of the ruler when doing the exercises on page 198. Besides the designs 
given on page 199, have pupils bring at least 8 designs of their own, as sug- 
gested in ex. 3. 


Pages 200-201 


Aims: To explain how to draw parallel lines and to use such lines in making new 
designs 
Suggestions: Point out in ex. 1 that parallel lines may be vertical lines, hori- 
zontal lines, or oblique lines. Tf the term oblique is not understood by the pupils, 
take time to explain it and have a pupil look up the definition in the dictionary. 
Stress the point that parallel lines never meet in either direction no matter how 
long they are drawn. Parallel lines are also the same distance apart at all 
points. Have the pupils look around the room or out the windows to find 
examples of parallel lines. One method of drawing parallel lines is given in 
ex. 3 on page 200, but the quickest way to draw parallel lines is to use a drafts- 
man’s triangle as described in ex. 1 on page 201 or to use a T-square as explained 
in ex. 4 on the same page. If no pupil brings to class a drawing board with a 
T-square, try to borrow the equipment from the art or industrial arts teacher. 
Parallel and perpendicular lines are often used in drawing designs such as 
those in ex. 3 on page 201. The pupils should be encouraged to search for other 
designs ог to'make up designs of their own. Designs of this kind are to be found 
in linoleum patterns, certain fabrics, wallpaper, rugs, tiles, and so on. Geo- 
metric design plays a prominent part in decorating the home. 


Workbook Reference: Arithmetic Workshop, Book 7, pages 70 and 71 
Page 202 


Aim: To review problem solving and problems in which facts are missing 


Suggestions: On this page pupils need to supply a missing fact for each problem. 
It should be understood that any missing fact that makes a sensible problem is 
acceptable. For example, in ex. 1 the bill must be larger than the amount 
Mary spends. Pupils should estimate the amount she spends and then make the 
answer а bill that is larger than $2.70. Remember that only one bill is asked for. 
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Page 203 


Aims: To give the fourth set of improvement tests in multiplication and to 
review arithmetical terms 


Suggestions: This new set of improvement tests in multiplication is to be given 
in the same manner as the previous sets of such tests. 

Success in arithmetic depends upon understanding the language of arith- 
metic. Hence, the pupils should show that they understand the meaning of 
such words and phrases as those given in ex. 4—27. 


Key: 1. 3,716,064; 5,047,765; 625,625; 550,472. 2. 2,902,824; 1,221,129; 
8,593,128; 736,281. 3. 1,862,788; 2,060,968; 6,252,880; 3,736,868. 


Pages 204-206 


Aims: To extend the topic of scale drawing to more difficult types than those 
studied earlier in the pupils' school experience and to include reading the dis- 
tances on a map 


Suggestions: The work in scale drawing on pages 204 and 206 should have very 
careful study; and all pupils should make the actual seale drawings, using a ruler 
on which the inch is divided into sixteenths. An important element necessary 
for success in scale drawing is to have ample time for this topic. 

Scale drawing is a very practical topic. House plans, maps, and most 
mechanical drawings are drawn to scale. Without scale drawing, industrial 
activities and the building trades would be handicapped. In connection with 
this work, perhaps a pupil can bring to class a seale drawing of a floor plan. 

Maps also are drawn to seale, as explained on page 205. It is important 
to know how to use the seale on a map to find the airline distance between any 
two towns shown on the map. The method of finding distances is explained on 
page 205. Ask pupils to bring to class highway maps that have printed scales. 
Then they can show how the scale can be used to find distances. They should 
also look in their social studies or geography books to find maps with scales. 
Workbook Reference: Arithmetic Workshop, Book 7, pages 72 and 73 
Key: Page 204 1, 6 squares; 13 in.; 4 in.; 6 in. 3. 3 in. by 4 in.; 3$ in. by 
5 in.; 7} in. by IO in. 4. 25 ft. 75 ft. 50 ft.; 64 in.; 625 ft. 5. 2x 2 in. = 12 in., 
85 in. — 15 in. = 7 in., width of drawing; 2 X 2 in. = 14 in., 103 in. — 13 in. 
= 9 in., length of drawing; cottage and porch measure 28 ft. х 36 ft.;28 +7 = 4, 
and 36 + 9 = 4; so the scale is 1 in. = 4 ft. 


Page 205 — 2. (1) 300 mi.; (2) 160 mi.; (3) 260 mi.; (4) 350 mi.; (5) 60 mi.; 
(6) 200 mi.; (7) 200 mi.; (8) 390 mi.; (9) 120 mi.; (10) 320 mi. 3. 100 mi.; 
200 mi.; 300 mi. 4. Cincinnati and Columbus; Springfield and Columbus. 

Page 206 Т. (d) 50 mi. 2. (1) 20 ft. + 2 ft. + 2 ft. = 24 ft., and 35 ft. + 2 ft. 
+2 ft. = 39 ft.; 24 X $ in. = 6 in., and 39 x 4 in. = 92 in.; so the longest part 
would be 9$ in. long; (2) 24 x ї in. = 3 in., and 39 х $ in. = 4£ in., so the longest 
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part would be 4j in. long; (3) 24 х } in. = 12 in., and 39 х } in. = 194 in., so the 
longest part would be 194 in. long. 4. 6;6;1in. = 4ft.; 1 in. = Oft. 5. 1 in. 
= 4 ft.; Lin. = 3 ft.; 1 in. = 2 ft. 


Page 207 
Aim: To review problem solving 
Key: 1. f hr. + 14 hr. + Hd hr. + 14 hr. + 1 hr. = 6 hr.; 6 hr. +5= 14. 2.8 
х 384 ті. =308mi. 3. X { cup = cup. 4. 20 тіп. = 1 hr.; 6} х $ hr. = 21 
hr., or 2 hr. 10 min.; 2 hr. 10 min. before 6 p.m. is 3:50 р.м. 


[s Ima E 
[Gh pon oed to 
Gok | Ди 


6. (1) 9 X 3 cup = 6 cups; (2) 15 X $ cup = 10 cups. 7. 2 х $55 = $1.10; 
14 х $.69 = $1.034, which is called $1.04; $1.10 + $1.04 + $49 + $45 + $.39 


- $347. 


Page 208 
Aim: To sum up the work on informal geometry taught in Chapter 6 
Suggestions: If you wish to test the pupils on this work, page 208 can be used 
for such a test. If you want only 10 exercises in such a test, omit ex. 10. How- 
ever, be sure to take up ex. 10 with the class. 


Key: 1. 68°. 3. 36°. 5. 90°; less than 90°; more than 90°; 180°. 6. An acute 
angle; 75°. 7. The size of an angle depends upon how much one side of the angle 
is rotated from the other side. 8. 180°. 9. Yes; yes. 10. 45°; 315°; 135°. 
11. Southwest. 


Page 209 
Aim: To present Problem Test 6 
Suggestion: Be sure to remind the pupils to graph their scores on their individual 
bar graphs. 
Workbook Reference: Arithmetic Workshop, Book 7, page 75 
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Key: 1. 3 х $9.75 = $29.25; 7 х $11.25 = $78.75; $29.25 + $78.75 = $108.00; 
3 wk. + 7 wk. = 10 wk.; $108.00 + 10 = $10.80. 2. .15 x $68.00 = $10.20; 
12 х $10.20 = $122.40. 3.4 1b. = 4 02.; 4 oz. + $ ол. = 8 (balls); 8 X 5.59 
= $4.72. 4. $10.86 + $9.58 + $10.52 + $12.72 + $9.80 + $11.44 = $64.92; 
$64.92 + 12 = $5.41. 5. 154 х $.89 = $13.794, which is called $13.80. 6. 13 lb. 
11 oz. — 6 lb. 602. = 7 lb. 5 oz.; 7 lb. 5 oz. = 73 lb.; 7335 X $.64 = $4.68. 
7. 588 mi. + 35 = 16.8 mi. 8. 500 + 50 = 10 (fifties); 10 x $.23 = $2.30; 
$2.30 — $1.78 = $.52. 9. 1$ mi. in 4 min. is at the rate of 33 mi. in 1 min.; 60 
X 8$ mi. = 210 mph. 10. 51b. = $ of 101b.; $ X 39¢ = 1956, which is called 204; 
3 X 136 = 39¢; 14 X 15¢ = 2254, which is called 23¢; х 674 = 334¢, which is 
called 34¢; $.20 + $.39 + $.23 + $.34 = $1.16. 


Page 216 
Aim: To provide a diagnostic test with page references for remedial work 


Suggestion: This page is a review of all the abstract computation reviewed or 
taught up to this point. 

Key: 1. 9603 R11; 8635. 2. 122; 95s. 3. 12; 14; 24. 4. 274; 8; 61. 5. 2; 
73; 4. 6. .625; .65; 8125; .84. 7. .06; 125; 0225; 1.37. 8. 169.02; 537.99; 
01892; 09776. 9. 16.75; .008; 26.8; 1.3. 10, 9.6; 2470; .7; 1260. 11. $1.95; 
$22.50; $26. 12. $1.56; $51; $37.82. 13. $.15; $.51; $1.00. 
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Chapter 7 


Aims of Chapter 7. The major aims of Chapter 7 are to: 
1. Teach the comparison of two numbers by division by finding what part the 
smaller number is of the larger number. 
2. Teach the comparison of two numbers by а per cent when the per cent is a 
whole number. 
| 3. Teach the comparison of two numbers by а рег cent when the per cent ends 
| in a fraction. 
4. Apply the work of Aims 2 and 3 to the rate of discount. 
5. Teach the comparison of two numbers by a per cent to the nearest whole 
per cent. 
6. Teach the comparison of two numbers by division by finding how many 
times as large as the smaller number is the greater number. 
7. Teach the comparison of two numbers by a per cent when the per cent is 
100% or larger. 
8. Teach per cent of increase and decrease. 
9. Teach a brief introduction to profit and loss. 
10. Review the understandings and skills taught in previous chapters. 


Page 211 
Aim: To introduce the topic of comparison of numbers by division by means of 
a project dealing with a subject of pupil interest 
Suggestion: This page should be a class exercise to introduce the idea of com- 
paring a smaller number with a larger one. You might add two or three more 
topics of this kind, such as buying a 45-dollar bicycle by paying $5 a week; 
buying a used radio for $15 and paying $3 a week. 
Key: 1. $86 + $3 = 12 (weekly payments); 12 — 2 — 10 (weekly payments). 
3. Yes; $9; 4. 4. $12; $15; $18; 821; $24; $; Tz) 55 125 $. 

Page 212 
Aim: To show how to compare a number with a larger number by using division 


Suggestions: In all the exercises on this page а given number is compared with 
a larger number by finding what fractional part the smaller number is of the 
larger one. To make this comparison the smaller number is written over the 
larger one to form а fraction, and this fraction is changed to lowest terms. For 
example, 24 is compared with 36 by finding what part 24 is of 36. The work is 
done by writing 24 over 36, which gives the fraction 33, or 3. The result shows 
that 24 is 3 of 36. Since 24 means 24 + 36, you see that this comparison is made 
by division. Ex. 2 shows that it is very important for amounts to be expressed 
in the same unit of measure before they are compared by division. Make this 
point very clear to the pupils. 
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Workbook Reference: Arithmetic Workshop, Book 7, page 77 


Key: 4. (1) 12 + 36 = $$ = 4 (yd.); (2) 24 + 36 = $$ = 2 (yd); (3) 27 + 36 = 32 
= { (yd); (4) 30 + 36 = 39 = $ (yd.); (5) 2 ft. 3in. = 27 in., 27 + 36 = 22 = 3 
(yd.); (6) 1 ft. 3 in. = 15 in., 15 + 36 = 48 = $ (уй). 5. (1) 15 + 60 = 15 
= 1 (hr); (2) 40 + 60 = #9 = 3 (hr); (3) 48 + 60 = 40 = ¢ (hr); (4) 50 + 60 
= $8- 8 (hr). 6. (1) 440 + 5280 = AAS = gy (mi); (2) 528 + 5280 = SRS 
= тс (mi.); (8) 660 + 5280 = 30295 = $ (mi.); (4) 880 + 5280 = 38% = 4 (mi); 
(5) 1320 + 5280 = 1428 = 4 (mi.); (6) 3960 + 5280 = 2880 = 3 (mi.). 7. (1) 100 
+ 2000 = AX = 35 (T.); (2) 200 + 2000 = 299 = dy (T.); (3) 500 + 2000 
= J000 = 4 (T.); (4) 1200 + 2000 = 4388 = 8 (T). 8. (1) 1 + 12 = ү (ft.); 
(2) 5 + 12 = $ (ft.); (3) 4 + 12 = $ (ft.); (4) 6 + 12 = & = 3 (ft.); (5) 8 + 12 
= fy = § (0). 9. (1) 20 + 60 = 89 = 4 (min.); (2) 25 + 60 = 2$ = (ши) 
(8) 45 + 60 = $$ = 3 (min.). 10. (1) 10¢ + 100¢ = 5 = ү (dollar); (2) 20€ 
+ 100¢ = ўро = $ (dollar); (3) 25¢ + 100€ = 4555 = 4 (dollar); (4) 35¢ + 100€ 
= foo = зо (dollar); (5) 40¢ + 100€ = 34% = 2 (dollar); (6) 50¢ + 100¢ = 29 
= (dollar); (7) 60¢ + 100¢ = 195 = $ (dollar); (8) 75€ + 100¢ = 735 = 2 
(dollar); (9) 85¢ + 100¢ = +%% = 43 (dollar); (10) 95¢ + 100¢ = $$ = 12 (dol- 
lr. 11. 135 + 324 = $33 = тр. 12. 2535458; 4. 13. 358535352. 


Page 213 


Aims: To give another set of improvement tests in division and to review prob- 
Jems in estimating answers 


Suggestion: This set of improvement tests should be administered in the same 
way as preceding sets. 


Key: 1. 91.5; 68.0; 58.2. 2. 71.8; 75.5; 62.3. 3. 53.9; 40.3; 72.8. 4. 69.1; 50.9; 
96.5. 5. 63.4; 43.9; 93.5. 6. 81.5; 47.3; 85.5. 7. (1) Think of $.98 as about 
$1.00; 4 х $1.00 = $4.00; (2) 4 Х $.98 = $3.92. 8. (1) Think of $7.48 as about 
$7.50, $1.94 as about $2.00, and $4.99 as about 85.00: $7.50 + $2.00 + $5.00 
= $14.50, $20.00 — $14.50 = $5.50; (2) $7.48 + $1.94 + $4.99 = $14.41, $20.00 
— $14.41 = $5.59. 9. (1) Think of 389 mi. as about 400 mi., 400 mi. + 8 = 50 mi.; 
(2) 389 mi. + 8 = 48.625 mi., which is called 48.6 mi. 10. (1) Think of $3.95 as 
about $4.00 and $.49 as about $.50, $4.00 + $.50 = $4.50; (2) $3.95 + $.49 = $4.44. 


Page 214 


Aim: То show how to compare a number with a larger number by using a per cent 
(On this page the per cent is always a whole number.) 


Suggestions: In ex. 1 on page 214 you compare 18 with 20 by showing that 18 is 
36, or то, of 20. Since the answer is required in the form of a per cent instead of 
a fraction, change үр to a fraction having a denominator of 100. The change 
gives Тоо, ог 90%. On this page the work of comparing numbers by a per cent 
is easy because the number in the denominator of the simplified fraction is a factor 
of 100, and finding a number to use as a multiplier to make the denominator 100 
is very simple. Notice that all the numbers used in the exercises on page 214 
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are easily changed to fractions having denominators of 2, 4, 5, 10, 20, 25, and 50. 
These are whole numbers that can be multiplied by a whole number to make 
100. This work сап probably be done mentally, but most pupils should be re- 
quired to write the work. For example, to find what per cent 13 is of 50, think 
of 50 as becoming 100 and that makes 13 become 26. So the answer is 26%. 
Also, to find what per cent 6 is of 25, think of 25 as becoming 100 and that makes 
6 become 24. So the answer is 24%. This method is not the usual one of com- 
paring two numbers by means of a per cent, and it will work easily only in certain 
cases. The usual method is explained on page 215. 


Key: 3. 75%; 75%} 2690; 50%; 75%. 4. 50%; 25%; 75%; 24%; 80%. 6. 85; 
12; 32. 7. 28; 24; 68. 


Page 215 
Aim: To teach the comparison of two numbers by a per cent when the per cent 
ends in a fraction 
Suggestions: The usual method of comparing two numbers by means of a per 
cent is explained in ex. 1 on page 215. There are three steps to this comparison: 
(1) Compare the two numbers in fractional form, as 37 is 45 of 40. 
(2) Change the fraction to a two-place decimal which represents hundredths. 


The result is .923. 
(3) Change the two-place decimal to a per cent, which is 924%. 

By following these three steps, you can compare any two numbers by means 
of a per cent. Sometimes the per cent is a whole number, and often it ends in a 
fraction. The work of comparing two numbers by means of a per cent is some- 
times called Case 2 of percentage. In such problems you are finding what per 
cent one number is of another number. Finding a given per cent of a number, 
such as finding 12% of 150, is sometimes called Case 1 of percentage. 


Workbook Reference: Arithmetic Workshop, Book 7, pages 78 and 79 
Key: 2. 973%. 3. No. 4. 3$ = 924%; yes. 


Page 216 

Aim: To give problems and practice on comparing two numbers by a per cent 
Workbook Reference: Arithmetic Workshop, Book 7, page 81 

Key: 1. 18 + 32 = 564%. 2. (1) 247 + 475 = 52%; (2) smaller. 3. 100% 
— 52% = 48%. 4. (1) 840 + 875 = 96%; (2) 100% — 96% = 4%. 5. $300 
+ $9600 = 33%. 6. $45 — $39 = $6; $6 + $45 = 135%. 7. 18 + 300 = 6%. 
8. 75 + 300 = 25%. 9. 374; 164; 28. 10. 75; 224; 60. 11. 60; 84; 18. 
12. 333; 12; 44. 13. 423; 124; 48. 14. 531; 26; 52. 


Page 217 à 
Aim: To give a review of problem solving of all kinds 
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Key: 1. 40% = 2; 2 х $35 = $14; $35 — $14 = $21; $21 + 6 = $3.50. 2. ihr. 
= 15 min.; 15 х 1400 ft. = 21,000 ft.; 21,000 + 5280 = 3.97 (mi.), which is called 
4.0 mi. 3. 356 х $.12 = $42.72; .05 x $20.10 = $1.01, $20.10 + $1.01 = $21.11, 
$ х $20.10 = $13.40, 05 x $13.40 = $.67, $13.40 + $.67 = $14.07, 3 х $14.07 
= $42.21, $21.11 + $42.21 = $63.32; $63.32 — $42.72 = $20.60, so the trip is 
$20.60 cheaper by automobile. 4. 1200 + 240 = 5, so 1200 mi. is 5 times as far 
as 240 mi.; 5 X 49 min. = 245 min., or 4 hr. 5 min.; 4 hr. 5 min. after 8:30 А.м. 
is 12:35 p.m. 5. $950 — $100 = $850; .05 х $850 = $42.50; $60 + $42.50 
= $102.50. 6. 1 gal. = 16 half pints; 40 х 16 = 640 (half pints); 640 х $.60 
= $384.00. 7. 2$ mi. + d mi. = 11 (quarter miles); 11 — 1 = 10; 10 x 5¢ = 50¢; 
8.35 + $.50 + $.50 = 8135. 8. 50¢ + 12 = 414; 334 + 8 = 414; since 44¢ is 
the lowest cost, the oranges selling at 8 for 886 are cheapest. 


Page 218 


Aim: To find the rate of discount when a purchase is made at a reduced price 


Suggestions: The rate of discount means the per cent of discount. This work is 
an excellent practical application of comparing two numbers by means of a per 
cent. The two numbers to be compared are the amount of the discount and the 
original price before the article was marked down. The first exercise on page 218 
can be solved by dividing the discount, $2.25 (found by subtracting $12.75 from 
$2.25 
$15.00 


$15.00), by the original price, $15.00, or by first changing 


to get 5. Then change 45 to 74%, which equals 15%. 


Key: 1. $15.00 — $12.75 = $2.25; $2.25 + $15.00 = 15%. 2. $10.00 — $8.50 
= $1.50; $1.50 + $10.00 = 15%. 3. $4.00 — $3.00 = $1.00; $1.00 + $4.00 = 25%. 
4. (1) $18.00 — $12.00 = $6.00, $6.00 + $18.00 = 334%; (2) $10.00 — $8.40 
= $1.60, $1.60 + $10.00 = 16%; (3) $9.50 — $7.60 = $1.90, $1.90 + $9.50 = 20%; 
(4) $8.75 — $7.00 = $1.75, $1.75 + $8.75 = 20%; (5) $1.25 — $1.00 = $.25, $.25 
+ $1.25 = 20%; (6) $16.00 — $10.00 = $6.00, $6.00 + $16.00 = 374%. 


to lowest terms, 


Pages 219-220 


Aim: To teach the comparison of two numbers by a per cent when the nearest 
whole per cent is required 


Suggestions: In comparing any two numbers by means of a per cent, the result is 
usually not a whole per cent. In such cases, the result is often satisfactory in 
applications when it is rounded off to the nearest whole per cent. If this is to be 
done, there must be three places in the decimal quotient so that it сап be rounded 
off to two places representing per cent, Ex. 2 on page 219 gives practice in round- 
ing off three-place decimals. If this is not sufficient practice, you will find much 
more on page 340, as noted at the bottom of page 219. Real problems of interest 
to the pupils are found on pages 219 and 220, 


Workbook Reference: Arithmetic Workshop, Book 7, page 82 
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Key: Page 219 2. 28%; 48%; 2: %; 10%; 1%; 18%. 3. П + 12 = .916, or 
92%. 4. (1) 31 + 36 = 861, ог 86%; (2) 27 + 43 = 627, or 63%; (3) 9 + 17 
= .529, or 53%; (4) 18 + 29 = .620, ог 62%. 5.6+11 = .545, which is called 
55%; 5 + 9 = .555, which is called 56%; so Jean had the better per cent. 

Page 220 1. 91%. 2. 44%. 3. 64%. 4. 89%. 5. 81%. 6. 57%. 7. 3670: 
47%;17%. 8. 185 da. — 6 da. = 179 da.; 179 + 185 = .967, which is called 9767. 
9. 130 — 19 = 111 (boys); 111 + 130 = .853, which is called 85%. 10. 69%. 
11. 36%; 74%. 12. 31%; 78%. 


Page 221 
Aim: To review all types of previous work 


Key: 1. 13,662. 2. $9.38. з. 15%; 40%. 4.1 hr; 4 hr.; 2 hr. 5. 104.2. 
6. 003; 70; 48. 7.14: 3) 2. 8. 75. 9. 35. 10. 40. 11. 6. 12. 75 oz. 
13. 24+ 74+ 9 + 118 = 2950 = 304 = 308; 308 + 4 = 78. 14. 105 х 240 = 12; 
108 х 175 = 14; во 8% of 175 is greater. 15. 9339 — 3993 = 5346; 5346 + 54 = 99. 
16. 21 hr. 53 min. 17. (1) 1.10 Х $250 = $275; (2) .90 x $250 = $225; (3) 10 
х $250 = $25. 18. (1) 98 + 245 = Pfs = 40%; (2) 81 + 93 = $} = 870, which 
is called 87%. 19. (1) Since the time is 3 hr. earlier in California, it is 5 A.M. in 
California when it is 8 a.m. in New York; (2) since the time is 2 hr. earlier in Cali- 
fornia, it is 10 А.м. in California when it is noon in Illinois. 20. $2.50 + $2.25 
+ $.30 + $.55 + $.31 = $5.91; $1.00 + $3.75 + $1.20 + $.30 + $.17 = $6.42; 
$6.42 — $5.91 = $.51; so the second group of coins amounts to $.51 more. 


Page 222 
Aim: To compare two numbers by division by finding how many times as large 
as the smaller number is the greater number 
Suggestions: The work on page 222 is in preparation for the work on page 224. 
In ex. 1 you compare 950 Ib. with 95 lb. by dividing 950 by 95 to get 10. So 
the horse is 10 times as heavy as the colt. To compare a larger number with a 
smaller one, you divide the larger number by the smaller one. The result shows 
how many times as great as one number is the other. The answer is always а 
whole number or a mixed number. On pages 211 and 212 division was also used 
in comparing 8 smaller number with a larger one, but in that case you found 
what part the smaller number was of the larger one. The answer for such cases 
is always a fraction less than one. 
Key: 1. 950 1b. + 95 lb. = 10 (times). 2. $3000 + $6 = 500 (times). 3. 1680 bu. 
+ 320 bu. = 5} (times). 4. 480 mi. + 45 mi. = 10% (times). 5. 200. 6. 30. 
7.62. 8.8}. 9 40. 

Page 223 
Aim: To give another set of improvement tests in addition 
Key: 1. 454; 366; 578; 445; 542; 402; 481; 602. 2. 531; 377; 566; 378; 678; 555; 
534;451. 3. 580; 375; 393; 406; 634; 396; 529; 417. 
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Pages 224-225 


Aim: To compare a larger number with a smaller one by using per cents larger 
than 100% 


Suggestions: Since the work on page 224 is difficult for pupils, proceed slowly so 
that they will become adjusted to thinking in terms of large per cents. Call 
attention to the fact that while 200% is a large per cent, actually it represents 
only 2 times a number. Likewise, 750%, which is a very large per cent, repre- 
sents only 74 times a number. Go over ex. 1-3 on page 224 very carefully, 
making certain that the pupils can easily change a large per cent to a whole 
number or a decimal, and vice versa. The work on page 224 is a good illustra- 
tion of the fact that the language of percentage is the main new element in the 
subject and time is needed to become familiar with it. Percentage is a new way 
of talking about numbers and comparing them. It is an easy matter to under- 
stand a statement such as “Bob sold twice as many tickets as Tom,” but much 
practice is needed to understand this fact when expressed in percentage language, 
such as “Bob sold 200% as many tickets as Tom.” ‘The project оп page 225 
gives practice on finding large per cents by using familiar material of interest to 
pupils. 

Key: Page 224 2. 3; 2.35; 5; 14; 3.75; 2.8; 1.45; 8.25; 2.05. 4. 600%; 345%; 
1200%; 467%; 750%; 115095. 6. 2% times; 250%. 7. 225%. 8. 250%; 
100% ; 125% ; 1124%; 325%. 9. 1334%; 150%; 110%; 100%; 260%. 10. 200%; 
120%; 137396; 400%; 225%. 

Page 225 1. 160%. 2. 275%. 3. 375%. 4. 4} times; 450%. 5. 466%. 
6. 240%. 


Page 226 
Aim: To review the language of arithmetic by completing statements 


Suggestions: This exercise can be an oral one; but if the words are written by each 
pupil, you will know whether the spelling, as well as the meaning, has been 
learned. Pupils should write only the number of an exercise and the missing 
word or words for that exercise. It is not necessary to write the whole statement. 


Key: 1. Quotient; dividend; divisor. 2. Thousandths. 3. Estimating. 
4. Least common denominator. 5. Discount. 6. Decimal. 7. Rounding off; 
nearest tenth. 8. Inverted; multiplication. 9. Fraction; per cent. 10. Bil- 
lions. 11. Millionths. 12. Remainder; difference; minuend; subtrahend. 
13. Less; more. 


Pages 227-229 
Aim: To teach how to find the per cent of increase or decrease 


Suggestions: These pages teach a new idea in percentage and introduce two new 
language expressions peculiar to percentage; namely, per cent of increase and 
per cent of decrease. The per cent of increase is explained in ex. 1 on page 227. 
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After finding the amount of increase, pupils have difficulty in remembering by 
which number they should divide the amount of increase: the original number 
or the increased number. Emphasize the fact that they always divide by the 
original number since that is the number which has been increased. Ex. 2 
gives the explanation of per cent of decrease. The same reasoning holds in 
this case as in the per cent of increase. Find the amount of decrease and 
divide it by the original number since the original number has been decreased. 
The increase or decrease must always be compared with the number before the 
increase or decrease took place. Pages 228 and 229 give situations in which per 
cents of increase and decrease occur. 


Workbook Reference: Arithmetic Workshop, Book 7, pages 83 and 84 


Key: Page 227 3. $70 — $60 = $10; $10 + $60 = .16# = 10875. 4. $40.94 
— $35.60 = $5.34; $5.34 + $35.60 = .15 = 15%. 5. $9.00 — $6.75 = $225; 
$2.25 + $9.00 = 25 = 25%. 6. $3.00 — $2.25 = $.75; $.75 + $3.00 = .25 = 25%. 
7. 179 — 132 = 47; 47 + 132 = .356, which is called 36%. 8. 88 bu. — 40 bu. 
= 48 bu; 48 + 40 = 12 = 120%. 9. 12 + 43 = .279, which is called 28%. 


Page 228 1. 6 x $.17 = $1.02; $1.02 — $.93 = $.09; $.09 + $1.02 = .088, which 
is called 9%. 2. 63¢ — 594 = 46; 4 + 63 = 063, which is called 6%. 3. 79¢ 
— 69¢ = 106; 34 X 10¢ = 356. 4. 79¢ — 69¢ = 10¢; 10 + 79 = .126, which is 
called 18%. 

Page 229 1. Sugar: 10¢ — 8¢ = 26,2 + 8 = .25 = 25% (increase); milk: 25¢ 
— 234 = 2¢, 2 + 23 = 086, which is called 9% (increase); eggs: 57¢ — 53¢ = 46, 
4 + 53 = .075, which is called 8% (increase); beef: 624 — 55€ = 7¢;7 + 55 = .127, 
which is called 13% (increase) ; oranges: 49¢ — 38¢ = 11¢, 11 + 49 = ,224, which 
is called 22% (decrease) ; potatoes: 56-46-161-4-.25- 25% (inerease) ; 
white bread: 23¢ — 19¢ = 4¢, 4 + 19 = 210, which is called 21% (increase) ; 
chicken: 49¢ — 42¢ = 76, 7 + 42 = 168 = 16376 (increase). 2. 70¢ — 42¢ 
= 28628 + 70 = А = 40%. 3.296 — 10¢ = 19¢; 19 + 10 = 1.9 = 190%. 
4. (1) 52¢— 406 = 126, 12 + 40 = 3 = 30%; (2) 56¢ — 49¢ = 76,7 + 56 = .125 
= 123%. 5. 10 X $45 = $4.50. 


Pages 230-231 
Aim: То give an introductory treatment of the subject of profit and loss where 
only simple cases in finding the profit, or the per cent of profit, are given 


Suggestions: The topic of profit and loss has its technical language which must 
be fully learned if this topic is to be understood. The pupils should become 
familiar with the terms expenses, overhead, profil, loss, cost, and selling price. 
As used in this book, the terms expenses and overhead mean the same thing; 
hence, the words are interchangeable. The word profit as used here means the 
actual profit, or what is sometimes called the net profit. The word profit. differs 
from the term gross profit; since gross profit is not used in any of the exercises, 
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the pupils need not become familiar with it. The cost is the price actually paid 
for goods that are bought, while the selling price is the price received for them 
when they are sold. 

The pupils’ success in the work on profit and loss depends upon a full under- 
standing of the following formula: 


Selling Price = Cost + Expenses + Profit 


Pupils must remember that overhead means expenses, and profit means actual 
profit. 

The exercises on page 231 are devoted to finding the per cent of profit, and 
in each case the profit is found as a per cent of the selling price. It is the general 
practice in business to compute profit as a per cent of the selling price. Years 
ago profit was frequently computed as a per cent of the cost of the goods, but that 
practice has gradually been replaced by the substitution of the selling price as 
the base for computing per cent of profit. 

In modern business the selling price is used also as a basis for computing 
other items. For example, expenses are computed as a per cent of the selling 
price. When clerks are paid a commission, this commission is computed as a 
per cent of the amount of the clerks’ sales, which, of course, are selling prices. 
When discounts are allowed to customers, they also are computed on the selling 
price. Taxes are likewise computed on the sales, or the selling price. In view 
of all these situations, people in modern business have found it convenient to 
use the selling price as a common base for all computations. In this book, each 
exercise states clearly that the profit, or loss, is to be computed as a per cent of 
the selling price. In all the exercises on page 231 pupils must first find the 
amount of the profit in each case and then find what per cent this profit is of the 
selling price. 


Workbook Reference: Arithmetic Workshop, Book 7, pages 88 and 89 


Key: Page 230 2. $9.50 + $1.50 + $.10 = $11.10; $15.00 — $11.10 = $3.90. 
3. (1) $15 + $4 + $.50 = $19.50, $25.00 — $19.50 = $5.50 (profit) ; (2) $4 + $.50 
= $4.50 (expenses). 4. (1) .6 X $25.00 = $15.00; (2) .3 х $25.00 = $7.50; (3) .1 
X $25.00 = $2.50. 5. $15.00 + $7.50 = $22.50; $22.50 — $19.50 = $3.00 (loss). 


Page 231 1. (1) $10.50 + $35 = $45.50, $65.00 — $45.50 = $19.50; (2) $19.50 
+ $65.00 = .30, or 30%. 2. (1) $13.53 + $1.78 + $.19 + $2.50 = $18.00, $24.00 
— $18.00 = $6.00; (2) $6 + $24 = .25 = 25%. 3. (1) 6 bu. = 24 pk., 6 х $2.25 
= $13.50, $13.50 + $.35 + $1.00 = $14.85, 24 х $.75 = $18.00, $18.00 — $14.85 
= $3.15; (2) $3.15 + $18.00 = 174 = 17100. 4. (1) $2.75 + $1.75 = $4.50, 
$5.00 — $4.50 = $.50; (2) $.50 + $5.00 = 10 = 10%. 5. (1) $6.00 + $2.75 
= $8.75, $10.00 — $8.75 = $1.25; (2) $1.25 + $10.00 = 124 = 124%. 6. (1) $9.75 
+ $4.25 = $14.00, $17.50 — $14.00 = $3.50; (2) $3.50 + $17.50 = .20 = 20%. 
7. (1) $7.75 + $3.50 = $11.25, $12.50 — $11.25 = $1.25; (2) $1.25 + $12.50 
= .10= 10%. 8. (1) $18.90 + $9.45 = $28.35, $31.50 — $28.35 = $3.15; (2) 83.15 
+ $31.50 = 10 = 10%. 
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Page 232 


Aim: To present a mental review of percentage 
Key: 1. 10%; 168%; 75%; 873%; 83100: 124%; 60%; 334%; 624%; 20%. 
2. .125, $; -5, 3; 1.25, 14; .375, 8; .668, 3; .15, 45; .06, 30; 045, züg. 3. 12 pupils; 
36 pupils. 4. 6 pupils; 72 pupils. 5. $50; $36; 560. 6. $3. 7. $4. 8. 75%. 
9. $15,000. 10. $18,000. 11. $48. 12. 25%. 

Page 233 


Aim: To give another set of improvement tests in subtraction 


Key: 1. $337.83; $417.65; $759.99; $364.49. 2. $188.59; $579.89; $457.47; 
$79.46. 3. $282.99; $406.66; $582.30; $24.79. 4. $147.55; $377.89; $61.49; 
$654.16. 5. $152.38; $750.85; $208.03; $123.56. 6. $30.18; $347.67; $935.87; 
$132.83. 7. $101.04; $535.50; $322.46; $257.02. 8. $526.61; $429.72; $420.36; 
$281.69. 9. $767.11; $96.11; $436.29; $340.88. 


Page 234 


Aim: To review problem solving 


Key: 1. From 3:15 05:45 is 24 hr. ; from 8:30 a.m. to 1:00 p.m. is 44 hr.;5 x 23 hr. 
= 124 hr.; 124 hr. + 4} hr. = 17 hr.; 17 X 8.60 = $10.20. 2. 8 x $10.20 = $81.60. 
3. 3 + 5 = 8 (packages); 12 — 8 = 4 (packages); 3 X 20¢ = 60¢; 5 х 10¢ = 504; 
4 X 15¢ = 60¢; $.60 + $.50 + $.60 = $1.70. 4. $16,500 — $10,000 = $6500; 
$6500 + $10,000 = .65 = 65%. 5. 2 X 100 = 200 (stamps); 2 X 75 = 150 

- (stamps); 200 + 150 = 350 (stamps); 500 — 350 = 150 (stamps); 150 stamps + 25 
stamps = 6 (packages); 2 X $.50 = $1.00; 2 x 8.65 = $1.30; 6 X $.35 - $2.10; 
$1.00 + $1.30 + $2.10 = $4.40. 6. 93 + 86 + 88 + 92 = 359; 5 X 90 = 450; 
450 — 359 = 91. 7. $ X $58.50 = $19.50, $58.50 — $19.50 = $39.00; 1 х $50.00 
— $6.25, $50.00 — $6.25 — $43.75; $43.75 — $39.00 — $4.75; so the first chair costs 
$4.75 less. 8. 40 mi. + 1.1 = 36.36 mi., or 36.4 mi. 


Page 235 


Aim: То present a written review of percentage 

Key: 1. 75%; 66290; 874%; 8070: 1970; 60%; 9105; 273%. 2. .17; .06; .125; 
245; 6; L3. 3. $5.70; $3.00; $2450. 4. $23.25; $19.50; $3750. 5. $2.07; 
$59; $10,238.40. 6. 50%; 123%; 334%; 75%; 40096. 7. 662% ; 2090; 37590; 
160396: 164%. 8. $.49; $.42; 29%. 9. $6.56; $3.34; 82%. 10. $2.18; $4.47; 
34%. 11. (1) 4 х $10.95 = $3.65; (2) $10.95 — $3.65 = $7.30. 12. (1) $5.95 
-L $2.80 = $8.75, $10.00 — $8.75 = $1.25; (2) $1.25 + $10.00 = .12} = 123%. 
13. 3 х $120 = $36. 


Page 236 
Aim: To summarize and review the work of Chapter 7 
Suggestion: This page prepares the pupils for the test on page 238. Carefully 
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check pupils’ mistakes on this review so that corrections can be made and the 
topic retaught if necessary. 


Key: 1. 1:3:4:4:4. 2. $t; 5 % 3. 75%; 200%; 68%; 100%; 175%. 
4. 114%; 374%; 384%; 125%; 148%. 5. 23%; 38%; 24%; 88%; 321%. 
6. 25%; 90%; 62105; 50%; 482%; 662%; 834%; 35%; 124%. 7. 1 ft. 6 in. 
= 18in.; 18 in. + 36in. = 3 (yd.). 8. 11b. 402. = 111b.; 141b. + 51b. = 4. 9. 844 
— 56¢ = 28¢; 28 + 56 = .5 = 50%. 10. $21.75 + $72.50 = .3 = 30%. 11. $125 
+ $875 = .142, which is called 14%. 12. 50+ 10 = 5 = 500%. 13. 24 times; 
8 times. 14. .12 X $900 = $108; $485 + $108 = $593; $900 — $593 = $307. 


Page 237 


Aim: To present Problem Test 7 
Workbook Reference: Arithmetic Workshop, Book 7, page 91 
Key: 1. 6 х 15¢ = 90¢; 90¢ — 75¢ = 15¢. 2. In 1 hr. the train travels 4 of 


3 

42.9 mi., or 14.3 mi.; in 2 hr. (1 hr.) the train travels 4 х 14.3 mi., or 57.2 mi. 
19 — 15 = 4 (words); 4 x 524 = 226; $1.20 + $22 = $1.42; 1.10 х $1.42 
81.502, which is called $1.56. 4. 12 $6.75 = $81.00; $25 + $81 = $106. 
30 = 90%; 75 = $ = 75%; so today her mark was 15% better. 6. 100 8.05 
$5.00; $5.00 — $3.75 = $1.25. 7. (1) $1.75 + $.80 = $2.55; $3.00 — $2.55 
= $.45; (2) $.45 + $3.00 = .15 = 15%. 8. From 9 a.m. to 6 p.m. is 9 hr.; 23 hr. 
+ 1$ hr. = 4 hr.; 9 hr. — 4 hr. = 5 hr.; 24 X 36 mi. = 90 mi.; 305 mi. — 90 mi. 
= 215 mi.; 215 mi. +5 = 43 mi. 9. $7.95 — $7.39 = $.56; 9 х $.56 = $5.04. 
10. 16 oz. + 4 oz. = 4 (times); 4 X $.15 = $.60. 


= 


"wg 


Page 238 
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Aim: To give a diagnostic test with page references for remedial work 

Key: |. 138%; 425%; 70006: 117306; 175%. 2. 3; 4.12; 1; 15.5.. 3. 4; Di To. 
4. 75,483. 5. 125;250. 6. 73;51. 7. (1) $20 — $15 = $5, $5 + $15 = .33] 
= 333% (increase) ; (2) $400 — $200 = $200, $200 + $200 = 1 = 100% (increase); 
(8) $396 — $297 = $99, $09 + $396 = .25 = 25% (decrease). 8. (1) $30 — $18 
= $12, $12 + $30 = .4 = 40% (decrease); (2) $1.75 — $1.50 = 8.25, $.25 + $1.50 
= 16% = 163% (increase); (3) $6.60 — $4.80 = $1.80, $1.80 + $4.80 = 373 = 374% 
(inerease). 9. 14%; 10%; 12395. 10. 15%; 20%; 11%. 11. (1) $9.36 
- $7.02 = $2.34, $2.34 + $9.36 = .25 = 25%; (2) $6.50 + $4.55 = $1.95, $1.95 
+ $6.50 = .3 = 30%; (3) $82 — $41 = $41; $41 + $82 = 5 = 50%. 
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Chapter 8 


Aims of Chapter 8. The major aims of Chapter 8 are to: 

. Reteach and extend the reading of pictographs. 

. Reteach and extend the construction of pictographs. 

. Review and extend the reading of bar graphs. 

. Review and extend the construction of bar graphs. 

. Review and extend the reading of line graphs. 

. Review and extend the construction of line graphs. 

. Teach the construction and reading of circle graphs when the data are given 
in per cents. 

8. Teach the construction and reading of circle graphs when the data are given 

in numbers. 
9. Review the understandings and skills taught in previous chapters. 
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Page 239 

Aim: To reteach the reading of a simple pictograph 

Suggestions: Easy pictographs (picture graphs) were introduced in Grade 6 with 
numbers going only into the thousands. In this chapter the work on pictographs 
is retaught and extended to include very large numbers. The pictograph on 
page 239 represents the facts about apple production in 6 states. A pictograph 
makes use of pictures to represent number facts. Pupils should learn to inter- 
pret them since they are frequently found in newspapers and magazines as well 
as in school texts on different subjects. Remind the pupils that a whole basket 
represents 2 million bushels; 4 basket, therefore, represents 1 million bushels. 
The primary purpose of the pictograph on page 239 is to enable the reader to 
compare the apple production in the 6 states, one with the other, and not to give 
exactly the number of bushels produced in each state. In reading the pictograph 
the general comparisons are much more important than the numbers obtained 
by figuring the apple production of each state. 

Key: 2. 8,000,000 bu.; 20,000,000 bu.; 1,000,000 bu.; 7,000,000 bu. 
3. 23,000,000 bu.; 15,000,000 bu.; 11,000,000 bu.; 8,000,000 bu.; 6,000,000 bu.; 
6,000,000 bu. 4. 8,000,000 bu.; 4,000,000 bu.; 2,000,000 bu. 5. About 4 times. 


Pages 240-241 

Aim: То extend the topic of pictographs to a more difficult case 

Suggestions: The symbol in the pictograph on page 240 represents 500,000 people, 
or 4 million people. Since there are 223 symbols representing Pennsylvania, the 
population of Pennsylvania ean be found by finding 223 x 500,000 people or by 
finding 223 x 4 million people. Either way the result is 11,250,000 people. The 
colored background at the left end of this row of men represents the city of 
Philadelphia, which has 4 men standing in it. The population of Philadelphia, 
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therefore, is 4 X $ million, or 2,000,000, people. From this pictograph it is 
seen that 4 + 224 = qx, or about 4, of the total population of the state lives in 
Philadelphia. Next have the pupils study the pictograph for New York State 
and compare the population of New York City with the population of the state. 
They should compare also the states of New York and Pennsylvania and the 
cities of New York and Philadelphia. Similar comparisons can be made with 
each of the other states shown in the pictograph on page 240. In the answers 
for the exercises on page 241, the fractions showing what part of the population 
of each state lives in its largest city are to be given only approximately since 
pupils will probably be able to recognize the symbols only as whole figures or 
half figures of men. 


Key: 1. 35 million. 2. (1) 163 million; (2) 74 + 163 = #4, or a little less than 3. 
3. (1) 114 million; (2) 2 + 11} = 25, or about 4. 4. 104 million; less than half. 
5. 151 million; 23 + 15$ = тус, or about $. 6. (1) 13 million; (2) 73 million; 
(3) 15 + 7$ = gy; so the population of Detroit is about 4 that of Michigan. 
7. 163 + 34 = 575, or about 54 (times). 8. 72 + 14 = 54 (times). 


9. 
Louisiana Uu Y ww ww ее € 
North Carolina Lu] Lu] w бу 
Each 
New Jersey 11 Villon bushel 
Virginia Ce 9 Д 
Bushels of Sweet Potatoes Grown in Four States 
10. 
New York S&S E & Ф € 
Chicago & е 
Each R represent: 
ш Angeles Р f ] million айсан 
* Cleveland © 
Number of Telephones in Four Cities 
Page 242 


Aim: To give more practice in reading and constructing a pictograph 

Suggestions: The primary purpose of this pictograph is to show the relative con- 
sumption of the different flavors of ice cream. This topic will be of interest to 
all pupils. From this pictograph the pupils can easily see that about twice as 
much vanilla ice cream is consumed as chocolate ice cream, The pictograph 
shows also that about 7 times as much vanilla ice cream is consumed as straw- 
berry ice cream. Call the pupils’ attention to the fact that chocolate ice cream 
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is represented by 64 dishes; since each whole dish represents 20 million gallons, 
4 dish represents 10 million gallons. 


Workbook Reference: Arithmetic Workshop, Book 7, page 92 


Key: 1. Vanilla; chocolate. 2. 290 million gal.; 130 million gal.; 40 million gal. ; 
30 million gal.; 100 million gal.; 590 million gal. 3. 2 times; 7 times; $$, or 


about 3. 

on Уг. 4444 
ш» ҮУҮҮҮҮҮ 2. 
Strawberry € € g үү дош 
Other Fruits € Y 


omno 4 4 94 4 44 


Ice Cream Consumption in the United States 


Page 243 
Aim: То review and extend the making of easy bar graphs 


Suggestions: The topic of bar graphs is not a new one since it was first. presented 
in American Arithmetic, Grade 5 and repeated in American Arithmetic, Grade 6. 
In the graph in ex. 1 the new feature is to learn how to use a part of a square. 
In all earlier work pupils were taught to round off numbers to the nearest 10, 
nearest 100, and so on, before drawing the bars. The method on page 243 
should be carefully studied. On this graph the bar representing 73% covers 7 
whole squares and #5 of the next square. In drawing this bar it is necessary 
to estimate 25 of a square as closely as possible by the eye. Similarly, the 
bar representing 87% covers 8 squares and yg of the next square. In work of 
this kind the purpose is to get the bars approximately the right length. Precise 
drawing in such cases is not possible. If a person were reading this graph and 
did not know in advance that the third bar represented 87%, the closest that he 
could read it would probably be anywhere from 86% to 88%. The main pur- 
pose of this graph is to provide an easy way of comparing Jack’s marks for the 
4 weeks. In this comparison it is evident that each week’s mark was con- 
siderably better than that of the week before. It is evident also that Jack’s 
marks jumped from 60% the first week to well over 90% rth week. 
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Key: 2. 73 squares; 82 squares; Түр squares; 9% squares; 84 squares. 
3. 


Per Cent 


Number of Points 


School 
Points Made by Competing Schools 


6. 
2 
а 
e 
5 5 
3 [v] 
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3 3 "m 
э Жо2 [чот АРК КӨШ 
o MONEO. um ME NE. 
© o 2 = > 8 Ss 5 = 
LIN са 9-4 CHUM ee 010 о 
Club Mineral 
Membership of Clubs Per Cents of Minerals 
‘in Seventh Grades Produced in the United States 
Page 244 


Aim: To review and extend the making of bar graphs with large numbers 

Suggestions: In the graph in ex. 1 each space on the scale represents 100; hence, 
such a graph is more difficult to draw than one in which each space represents 10. 
The directions for drawing this graph, which are given in ex. 1, require careful 
study. According to these directions, each bar is so drawn that its length is 
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approximately correct. For example, to represent 981 mi., which is the length 
of the Ohio River, you divide 981 by 100, which gives 9.81; you then round 
off 9.81 to the nearest tenth, which gives 9.8. Hence, the bar representing 
981 is drawn 9.8 spaces long. This length of 9.8 spaces is, of course, an apprort- 
mate representation. These 9.8 spaces not only represent 981, but they could 
equally well represent any of the following numbers: 975, 976, 977, 978, 979, 980, 
982, 983, or 984. To give the reader more information in a situation of this 
kind, the exact length of each river is printed at the left end of the bar. For 
example, the length of the Ohio River is given as 981 mi., the length of the 
Yellowstone is given as 669 mi., and so on, In a ease like this the question 
naturally arises, “Why do you draw the bars and take the trouble to make them 
approximately correct in length when the numbers are already there?” The 
main reason for drawing this bar graph is to make easy а comparison of the 
lengths of the rivers. The first bar shows quickly that the Ohio River is much 
longer than the Yellowstone River. The Ohio River is also about twice as long 
as the Wabash River and about three times as long as the Hudson River. The 
bars also show that the Hudson and Potomac rivers are almost the same length. 
All these facts are seen at a glance. Bar graphs are drawn primarily to make 
comparisons easy. When the pupils are drawing the graph for ex. 2 on page 244, 
make sure that they use at least 4 inch for each space on the scale. 


Key: 2. 


Allen, 856 
Harris, 706 
Clark, 567 
Lincoln, 475 
Knight, 452 
Loke, 199 
0 100 200 300 400 500 600 700 800 900 
Number of Pupils 
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Aim: To give some general directions for constructing bar graphs 


Suggestions: In addition to the suggestions for making graphs given on page 245, 
the following will be helpful to the pupils in determining the number of spaces 
on the scale that will be needed to represent a given number approximately: 
To find the number of spaces needed to represent a given number, divide the given 
number by the value of each space and round off the result correct to the nearest tenth. 
For example, if each space represents 1000, the number of spaces necessary to 
represent 9482 approximately is obtained by dividing 9482 by 1000, which gives 
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9.482, and then rounding off 9.482 correct to the nearest tenth. This gives 9.5 
as the required number of spaces. Likewise, if each space represents 1,000,000, 
the number of spaces necessary to represent 7,439,100 approximately is obtained 
by dividing 7,439,100 by 1,000,000. This operation is done, of course, by moving 
the decimal point 6 places to the left, and rounding off to 7.4. 


Page 246 
Aim: To give practice on making bar graphs 


Suggestion: These exercises give practice on all the new difficulties encountered 
on pages 243-245. 


Workbook Reference: Arithmetic Workshop, Book 7, page 94 
212 Atlanta, 48 
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Ice Cream, 722 
Cake, 580 
Fruit, 450 
Pudding, 376 


Pie, 257 
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Pittsburgh, 1248 
Dodge City, 2522 
El Paso, 3710 
Salt Lake, 4222 
Denver, 5221 
Cheyenne, 6139 


О 1000 2000 3000 4000 5000 6000 7000 
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Page 247 
Aim: To present new sets of improvement tests on multiplication and division 
Key: 1. 5,256,279; 6,971,547; 1,206,446; 5,444,352; 2,825,550. 2. 3,367,296; 
1,010,242; 6,333,600; 516,076; 8,052,050. 3. 1,793,885; 1,291,176; 2,063,875; 
2,804,772; 4,502,880. 4. 43.1; 58.5. 5. 88.6; 65.8. 6. 732; 53.5. 7. 27.1; 
39.2. 8. 54.8;36.3. 9. 43.4; 26.5. 


Page 248 
Aim: To give pupils practice in reading two bar graphs with very large numbers 
Suggestions: Caution the pupils to study carefully the scale on each graph before 
giving any answer. The last two questions in ex. 1 show that the bar for the 
Golden Gate Bridge could represent any length from 4150 to 4249 since these 
two numbers and all between them could be rounded off to 4200. Therefore, 
4200 is an approximate number, and any answer that could be rounded off to 
4200 should be accepted. However, pupils should give answers to the nearest 
100 or nearest 50. While the answer book and the key give only one answer 
for each bar, you should accept any other answer that is approximately correct. 
For ex. 2 suggest that all answers be given in millions, as 76 million for 1900. 
Workbook Reference: Arithmetic Workshop, Book 7, page 93 
Key: 1. 500 ft.; Golden Gate, 4200 ft.; George Washington, 3500 ft. ; Whitestone, 
2300 ft.; Delaware Memorial, 2150 ft. ; Brooklyn, 1600 ft.; $; yes; yes. 2. 10 mil- 
lion; 10; 1900, 76 million; 1910, 92 million; 1920, 106 million; 1930, 122 million; 
1940, 132 million; 1950, 150 million; 1960, 179 million. 


Pages 249-250 
Aim: To review fractions and general problem solving 
Key: Page 249 1. mi. 4-4 mi. = 14 mi.; 34 mi. — 1j mi. = 2] mi. 2. 54 mi. 
3. 1d in. + 4 in. = 54 (times); 54 X 10 mi. = 55 mi. 4. 144; 68; 194; 104; 114; 
103: 18. 5. 58; 244; 68; 31; 4H; 24; 20. 6. 14; Н: 5%; ЗН: 176: 14: 63. 
7. Th; 745 23; 49). 8. 145 95 3H; 19$ 9. fs; l; 6f; 54. 10. т5; 12; 16:10. 
Page 250 1. $2.75 + $3.00 + $2.25 + $2.10 + $2.95 = $13.05; 6 х $2.75 = $16.50; 
$16.50 — $13.05 = $3.45. 2. At the rate of 29.4 mi. in Ẹ hr., in } hr. she would 
go À х 29.4 mi., or 9.8 mi.; in 1 hr. (3) she would go 4 X 9.8 mi., or 39.2 mi. 
3. 1 lb. + 4 lb. = 8 (times); 8 X 56 = 406. 4. 16 х 17.5 mi. = 280 mi. 
5. (1) 195 bu. + 30 bu. = 6} (times); (2) 64 = 650%. 6. 3 x 50¢ = 374¢, which 
is called 384. 7. (1) 185 + 365 = 48% = #4; (2) 81 = 506, or 51%. 8. 70 min. 
+ 3 = 20min. 9. 378 mi, + 72 mi. = 5} (times). 10. 500 + 5 = 100 (fives); 
100 X 2 min. = 200 min.; 200 min. = 3 hr. 20 min. 


Page 251 
Aim: To review the reading of simple line graphs 
Suggestions: The topic of line graphs was introduced in American Arithmetic, 
Grade 6, so the work on page 251 is in the nature of a review. Put emphasis on the 
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fact that each point on the graph represents two different values. On this par- 
ticular graph, each point represents а certain hour and a certain temperature. 
Line graphs, like bar graphs, are used largely as a means of comparing numerical 
facts. For example, the graph on page 251 shows how the temperature changes 
from hour to hour. It is easily seen from the graph that during certain hours the 
changes oceur somewhat slowly, while at other hours the changes are more 
rapid. The great advantage of the graph is that it gives you at a glance a picture 
of the various changes that have taken place during the entire day. These facts 
could have been given in paragraph form or by making a table (see ex. 1 and 2 
on page 252), but the graph shows the information at a glance. 


Workbook Reference: Arithmetic Workshop, Book 7, page 95 
Key: 2. 70° at 9 A.M.;70° at 10 A.M. ; 71° at 11 A.M; 74° at 12 noon; 76? at 1 P.M.; 
77° at 2 р.м.; 77° at 3 P.M.; 76° at 4PM.; 75° at 5 р.м.; 72° at 6 р.м.; 68° at 7 P.M.; 
66° 468 р.м. 3. From 2to3;8 P.M. 4. From 11 to 12; from 6 to 7. 5. 70°; 
75°; 754°; 67°. 

Page 252 
Aim: To give practice in drawing line graphs 
Suggestion: When the pupils bring in their finished graphs for page 252, you 
might ask about graphs 1 and 2 some questions of the type given in ех. 2-5 on 
page 251. 


Workbook Reference: Arithmetic Workshop, Book 7, page 96 
Key: 1. 


Degrees 
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Pages 253-254 
Aim: To give practice in reading line graphs representing statistics 


Suggestions: The graphs on these two pages are of the type found in newspapers 
and magazines, where statistics are given in graphic form. In the graph on 
page 253 it is important to understand that the vertical scale represents the 
number of deaths out of each 100,000 population and not the total number of 
deaths in the whole United States. If you wish to find the total number of 
deaths for any one year, you must know the total population for that year. See 
ex. 5 for an exercise of this type. In the graph it is seen that the number of 
deaths from diphtheria has, in general, decreased each year, while the number of 
deaths from automobile accidents has, in general, increased. The sharp drop 
in the number of automobile accidents that occurred in the years 1941-1943 
was caused by the lack of gasoline during World War II. Rationing greatly re- 
duced travel by automobile. In the graph on page 254 each vertical space repre- 
sents 1 million cars, so answers can be given to the nearest million cars. However, 
if answers are given to tenths of a million, such as 7.2 million or 7,200,000, these 
answers should also be accepted if they appear to be correct. 

Key: Page 253 1. Decreasing; 1921; 1955. 2. 15;12;2;1. 3. 6; about 29; 
23; 23. 4. 1937; because of less driving during gas rationing. 5. 38,400 deaths. 
Page 254 1. 1 million cars; 1 year. 2. 8,000,000 cars; 20,000,000 cars; 
23,000,000 cars; 22,500,000 cars; 27,500,000 cars; 27,500,000 cars; 25,500,000 
cars; 40,000,000 cars; 52,000,000 cars; 61,700,000 cars. 3. 1929-1933, because 
of depression; 1941-1944, because of war. 


Pages 255-256 


Aim: To teach the construction of circle graphs when per cents are represented 
by the parts of the circle 


Suggestions: Circle graphs require careful drawing of angles with the protractor; 
therefore, a review of this type of work should be given before circle graphs are 
studied. Be sure that all pupils can draw and measure angles accurately; 
otherwise, they will not be able to make the sum of the angles 360° in their 
drawing. In the type of graph given on page 255, each part of the whole is ex- 
pressed by a per cent; and there is only the work of finding the correct per cents 
of 360° before making the drawing. Page 256 gives practice on drawing this 
type of circle graph, and ex. 5 shows what to do when a per cent does not give а 
whole number of degrees. 


Workbook Reference: Arithmetic Workshop, Book 7, pages 99 to 101 
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Key: Page 255 


Elementary School: 
Junior High School: 
Senior High School: 


Page 256 


.60 х 360° = 216° 
.25 X 360° = 90° 
.18 х 300? = 54° 


1. 7th grade: .35 X 360° = 126° 


8th grade: .25 x 360° = 90° 
9th grade: .40 x 360° = 144° 


2. Food: 
Rent: 
Clothing: 
Other expenses: 
Savings: 


3. Busses and street 
Trucks: 
Cars and taxis: 
Airplanes: 


:30 х 360° = 108° 
.25 х 360° = 90° 
.15 X 360° = 54° 
25 х 360° = 90° 
.05 х 360° = 18° 


ears: .45 х 360° = 162° 
.30 х 360° = 108° 
.20 х 360° = 72° 
.05 X 360° = 18° 


2. 60% + 25% = 85%; 100% — 85% = 15%. 


9th Grade 
40% 


8th Grade 
25% 


Other 
Expenses 


25% 


Clothing 
1 5% 


Busses and 
Street Cars 
457. 
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Buildings 
in Fair 

Condition 
45% 


4. Poor condition: .20 x 360? = 72° 
Fair condition: .45 x 360° = 162° 
Good condition: .35 х 360° = 126° 


Condition 
35% 


5. In school buildings: .29 х 360° = 104.4°, ог 104° 
On school grounds: .15 X 360° = 54° 
То and from school: .07 X 360° = 25.2°, or 25° 


At home: .18 х 360° = 64.8°, or 65° Accidents 
In other places: .31 X 360° = 111.6°, or 112° 18% 


6. Private auto- 
mobiles: .82 x 360° = 295.2°, or 295° Travel in Private 
Bus or street- od ust Automobiles 
car: .08 X 360° = 28.8°, or 29° 2% 
Walk: .05 X 360° = 18° bean 
At home: -03 х 360° = 10.8°, or 11° 
Other means: .02 x 360° = 7.2°, or 7° 


1790 


People Living 
in the Country City 
95% a j 


7. 1790: Country: .95 X 360° = 342° 59%, 


City: :05 х 360° = 18° 
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1840: Country: .90 х 360° = 324° 90% 


City: 410 x 360° = 36° 5) 


1890: Country: .65 х 360° = 234° 65% 
City: .35 x 360° = 126° 


1940 


1940: Country: .45 x 360° = 162° 
City: .55 х 360° = 198° 


Page 257 
Aim: To give the last set of improvement tests in addition 
Suggestion: At this stage nearly all pupils should be able to secure a high score, 
if not a perfect one, on addition with whole numbers. It may be that individual 
pupils will need to take again the test on the 100 addition facts on page 4. If 
remedial work on the facts is needed, be sure to begin such work. 
Key: 1. 4500; 5054; 3935; 4167; 6020; 5364. 2. 5465; 4424; 3941; 6441; 5403; 
5623. 3. 4157; 4924; 6431; 5244; 4896; 4977. 
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Page 258 


Aim: To review work on decimals 

Key: 1. 12.799; 1648.4. 2. $7.82; $6951.23. 3. 12.673; .45; 59.032; .00009; 
1.592; 2.16500. 4. .028; 17.9; .053; 114; 10.3. 5. 79; 97.25; 5600; 4.75; 24.625. 
6. 2.6; 27.9; 22.5; .9; 8.0. 7. 5.8; .5; 2.4; 13.8; 130.1. 8. 4.10; 2.15; .99; .48; 
.31;.07;.01. 9. 170;17;.17;.017. 10. 2.27 +2.14 + 2.94 + 3.50 + 1.83 + 4.24 
+ 5.73 + 4.77 + 5.08 + 4.31 + 2.70 + 2.06 = 41.57 (in.); 41.57 + 12 = 3.464, ог 
3.46 (in.). 11. 41.57 in. — 14.09 in. = 27.48 in. 12. 12 X 2.53 in. = 30.36 in. 


Pages 259-260 


Aim: To teach the construction of circle graphs when numbers instead of рег 
cents are represented by the parts of the circle 
Suggestions When numbers instead of per cents are used for data in making 
circle graphs, there are usually two extra steps beyond those used on pages 255 
and 256. The first step is to add all the numbers to find the number represented 
by the whole circle. The second step is to find what part of the whole each 
number is. This fraction may be expressed as a per cent. Pupils must take 
great care to keep this work free from mistakes, since the drawing of the graph 
depends upon having correct computation to find the degrees in each part of 
the circle. Sometimes the first step is omitted because the total number is 
given in the problem. The problems on page 260 omit the first step because 
they give the total number to be represented by the whole circle. All these prob- 
lems, however, could be reworded to leave out the whole amount. Problem 3 
at the bottom of page 259 omits the whole amount. 
Workbook Reference: Arithmetic Workshop, Book 7, page 102 
Key: Page 259 2. Mark of A: 35 x 360° = 90° 
Mark of В: 1$ x 360° = 135° 
Mark of С: 53 x 360° = 1124° 
Mark of D: 35 X 360° = 224° 


Mark of A 
8 Pupils 


Mark of B 
12 Pupils 


Mark of C 
10 Pupils 


Mark of D 2 Pupils 


Mark of A 
Mark of C 10 Pupils 
12 Pupils 


3. Mark of A: 1$ x 360° = 90° 
Mark of B: 46 x 360° = 144° 
Mark of C: 1$ x 360° = 108° 


Mark of B Mark of D: 3 х 360° = 18° 


16 Pupils 
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Page 260 1. Camp expenses: 34 х 360° = 216° 
Railroad fare: фу X 360° = 48° 
Clothes: ds X 360° = 54° 
Savings: do X 360° = 42° 
2. Pupils age 11: 15 X 360° = 36° : Age 13 
Pupils age 12: 44 х 360° = 225° 8 Pupils 
Pupils age 13: 4,5 x 360° = 72° Age 12 
* К о = 97° 
Pupils age 14: 2, х 360° = 27 25 Pupil 
РЕТ? e 3. Football: 198 = 4; 4 x 360° = 90° 
Sia Baseball: 288 = 2; 2 х 360° = 135° 
: Basketball: Ay = $; $ X 360° = 72° 
Track: ads = 45; To X 360° = 63° 
Basketball 
$80 
Doctor 
1 
а, Doctor: #48 = $; § x 360° = 200° ЭС, 
Dentist: 3% = 4; $ X 360° = 120° 
Medicines: фу = $; $ X 360° = 40° Coy, 
«30 
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Athletic 
Club 
$60 


Dramatic 
' Club 
$50 


5. Music club: zi = 4; 4 х 360° = 120° 
Athletic club: 20 = 4; 4 x 360° = 90° 
Dramatic club: #5 = 2g; Z4 X 360° = 7 
Films: 240 = їг; Fx X 360° = 75? 


RO 


6. Milk and cheese: fog X 360° = 90° 
Vegetables and fruits: 329 X 360° = 108° 
Breads and cereals: 7435 X 360° = 54° 
Fats and sweets: Tio X 360° = 18° 
Meat, fish, and eggs: 55 X 360° = 90° 


Meat, Fish, 
and Eggs 
25¢ 


Cost 60¢ 


A Expenses 
35¢ 


7. Cost: 19 х 360° = 216° 
Expenses: 4595 х 360° = 126° 
Profit: ^ тёр X 360° = 18° 


Fred’s Votes 
8. (1) Fred's votes: 25 x 360° = 216° 72 


Tom's votes: тэс x 360° = 84° 
Bert’s votes: 7% X 360° = 60° 
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8. (2) Amy's votes: 4s X 360° = 192° 
Mary's votes: fy X 360° = 96° 
Judy's votes: 495 x 360° = 72° 


9. 7th grade: 310 х 360° = 150° 
Sth grade: 410 х 360° = 120° 
9th grade: $19 х 360° = 90° 


Page 261 
Aim: To review bar, line, and circle graphs 
Suggestions: In ex. 6 on page 261 the pupils are asked to draw a circle graph. The 
number of degrees in each part of this graph is shown in the key below. Notice 
that the number of degrees for each angle is given to tenths of a degree rather 
than to the nearest whole degree. If each angle had been rounded off to the 
nearest whole degree, the sum of the four angles would have been 361°, which is 
1° too large. When each angle is given to tenths of a degree the sum of all the 
angles is 360°. 
Key: 2. Crossing in middle of block, 3712; crossing at street corners, 2944; walk- 
ing on highway, 1792; playing in streets, 1408; coming from behind parked cars, 
1152; miscellaneous, 1792. 


4, 
Pork 


Beef 
Lamb 
Chicken 
Veal 
Fish 


0 100 200 300 400 500 
Number of Calories 
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5. 


Average Acreage per Farm 


> High School 

6. College men: .11 X 360° = 39.6° Graduates 

H.S. graduates: .30 X 360° 

H.S. nongraduates: .28 X 360° = 100.8° 
Elementary school 

or no schooling: .31 X 360° = 111.6? 


ї 
РЕА 
© 
o 

o 


Smokers 7. Incendiaries: — 15:099 = 4; } x 360° = 90° 
Au . Ince : : { 360° = ‹ 
ipis Smokers: 16:888 = ds; ae X 300? = 84? 
Railroad sparks: 48:00 = 4; $ х 360° = 72° 
Campers: 19:088 = 1; $ х 360° = 60° 


Other causes: · 2059005 = 35; fo X 360° = 54° 
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Aim: To review all types of percentage problems 
Workbook Reference: Arithmetic Workshop, Book 7, page 107 


Key: 1. (1) 1.80 х $22.50 = $40.50; (2) 180% — 100% = 80%. 2. .10 x $750 
= $75. 3. 15% +35% + 40% = 90%; 100% — 90% = 10%. 


Excellent: .15 х 360° = 54° 
Good: .35 х 360° = 126° 


Fair: 40 х 360° = 144° Poor 
Poor: .10 x 360° = 36° 
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4. (1) 15 х 40 pupils = 6 pupils (excellent); (2) 35 х 40 pupils = 14 pupils 
(good); (3) 40 х 40 pupils = 16 pupils (fair); (4) 10 х 40 pupils = 4 pupils 
(poor). 5. (1) 1.40 x $100 = $140; (2) .60 x $100 = $60; (3) 2.40 x $100 
= $240. 6. $962.50 + $17,500 = .054 = 54%. 7. $18.60 + $49.60 = .37] 
= 874%. 8. 10,649 + 9260 = 1.15 = 115%. 9. 10,649 — 9260 = 1389; 1389 
+9260 = .15 = 15%. 10. (1) $15.50 + $6.50 = $22.00, $25.00 — $22.00 = $3.00; 
(2) $3.00 + $25.00 = .12 = 12%. 


Page 263 

Aim: To present Problem Test 8 

Key: 1. 7¢ — 5¢ = 2¢;2¢ + 56 = Ё = 40%. 2. From 5:30 to 10:30 is 5 hr.; 
7X 5hr. = 35 hr.;2 x 75 watts = 150 watts; 100 watts + 150 watts = 250 watts; 
35 x 250 = 8750 (watt-hr.); 8750 + 1000 = 8.75 (kw-hr); 8.75 X 4¢ = 35¢. 
3. (1) 50 mi. + 60 = $ mi. per minute; 1 mi. = 5280 ft.; & x 5280 ft. = 4400 ft.; 
(2) 4400 ft. + 60 = 734 ft. 4. 1442 kw-hr — 1396 kw-hr = 46 kw-hr; 46 X 446 
= 207¢, or $2.07. 


Savings Bonds 


5. $75 + $60 + $15 = $150. $75 


Savings bonds: tes = +; 4 X 360° = 180° 
School savings bank: 3825 = 3; 2 X 360° = 144° ; 
Coin bank: Pes = 15; то X 360° = 36° e Жэн, 
an 
$60 


6. 8.25 + $.40 + $.10 + $.25 + $.35 = $1.35; $2.50 — $1.35 = $1.15; $1.15 =+ 5 
—$23. 7. 8 buttons + 2 buttons + 2 buttons = 12 buttons; 12 + 3 = 4 (times); 
4х $25 = $1.00. 8. 4171.2 mi. — 3892.8 mi. = 278.4 mi.; 278.4 mi. + 16 
=17.4mi. 9. .04 x 22,825 pupils = 913 pupils. 10. 176 +528 = 331 = 334%. 


Page 264 
Aim: To give a diagnostic test with page references for remedial work 


Key: 1. 148; 98; 1245; 1688. 2. 34; 48; 255; 1d. 3. .50; .27; .008; 1.199. 
4. 673:11:3. 5. 6; 3h; Ip. 6. 30; 420; 0096. 7. 2.37; 12.25; 2.94; 1.17. 
8. .92; .03;.74; 15.05. 9. $5.40; $8.75; $18. 10. $6.11; $81;$220. 11. $.16; 


$1.06; $1.88. 
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Chapter 9 


Aims of Chapter 9, The major aims of Chapter 9 are to: 
1. Teach how to open a checking account and to write deposit slips and checks. 
2. Teach how to endorse a check and fill in check stubs. 
3. Teach the computation of simple interest for 1 yr. and 3 yr. 
4. Teach finding interest by the interest formula. 
5. Teach how to write a promissory note and find the interest. 
6. Explain the procedure for opening a savings account. 
7. Discuss safe ways of sending money with problems in finding the cost. 


Page 265 
Aim: То describe the services offered by commercial banks 


Page 266 
Aim: To teach the procedure for opening a checking account and making out 
deposit slips 
Suggestions: A knowledge of certain of the more common procedures in banking 
is of importance to everyone. Pupils should be taught to make out deposit slips, 
to write and endorse checks correctly, and to keep a record of bank balances on 
checkbook stubs. These things can be learned properly only by filling out the 
actual forms. If possible, the school should provide the pupils with blank checks 
and deposit slips. 
Workbook Reference: Arithmetic Workshop, Book 7, page 108 
Key: 2. $449.33. 3. $638.62. 4. $743.59. 5. $149.40. 


Page 267 i 
Aim: To teach how to write a check 


Suggestions: The illustrated check should be carefully studied. Point out that 
the check is the part to the right of the vertical dotted line, while the stub is the 
part to the left of that line. After the check is written, it is torn out of the check- 
book, but the stub remains in the book and serves as a record. In writing & 
check the amount is written in figures immediately after the dollar sign and as 
close to the sign as possible. If a space is left between the dollar sign and the 
amount, a dishonest person might raise the amount by inserting another number. 
The amount is written in words also; in this case the writing should begin at the 
extreme left-hand end of the line of writing so that the amount cannot be raised. 
If the amount is less than one dollar, such as $0.75, it may be written in words, 
as “Seventy-five cents” or “Only seventy-five cents," in which case the word 
Dollars is crossed out. The amount “733,” may be written at the extreme left- 
hand end of the line used for writing the amount in words, in which case the 
word Dollars is not crossed out. If the amount written in figures differs from 
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the amount written in words, the bank usually returns the check to the depositor, 
who informs the writer of the check of the discrepancy. 
Workbook Reference: Arithmetic Workshop, Book 7, pages 109 and 110 
Key: 1. The check serves as a receipt since the bank returns the check marked 
Paid to Mr. Baker at the end of the month, 2. When the amount of a check is 
written both in words and in figures, the check cannot be altered easily. 3. No 
space is left in order that alterations and the insertion of a figure following the 
$ sign can be prevented. 4, A decimal point is easily erased to alter the check. 
5. No, because the check might not be good. 6. Suppose you buy something 
from Mr. Jones who lives in another city and who does not know anything about 
you. If you send him a certified check, he will know at once that the check is 
good; but if you send him a check that is not certified, he may have no way of 
knowing whether the check is good. 

Page 268 
Aim: To teach how to endorse checks 
Workbook Reference: Arithmetic Workshop, Book 7, page 111 
Key: 4. When a check that you have written is paid by the bank, it is canceled 
and returned to you at the end of the month. This check shows that you have 
paid the money to the person to whom you sent it. The endorsement on the 
check shows that that person received the money. 5. (1) A check should not be 
endorsed until it is deposited in the bank. If you endorse a check and lose it 
before it is deposited, the person who finds it may be able to cash it. (2) When a 
check is endorsed in full, it ean be cashed only by the person named in the en- 
dorsement; but when it is endorsed in blank, it can be cashed by any person who 
receives it. 6. When a check is written to “ Cash” and presented at the bank 
for payment, it may or may not require endorsement. Find out what the ргас- 
tice is at a bank in your town. 

Page 269 
Aim: To teach how to fill out a check stub and to balance the account 
Workbook Reference: Arithmetic Workshop, Book 7, pages 112 and 113 
Key: 2. The stub of a check should be filled out when the check is written; 
otherwise you may forget that you wrote the check. 3. It is important for 
Mr. Baker to keep a record of his bank balance on the stubs of his checks so that 
he will know how much money he has left in the bank. 4. Checks should be 
numbered so that you can refer to them quickly when they are returned to you 
in canceled form by the bank at the end of the month. When the checks are 
returned to you, you should check them off on the stubs of your checkbook to see 
whether all the checks that you have drawn have been paid. 5. $370.34 — $69.58 
= $300.76; $300.76 + $37.81 = $338.57. 6. $241.82. 


Page 270 


Aim: To review problem solving 


G-117 


Workbook Reference: Arithmetic Workshop, Book 7, page 115 

Key: 1. (1) 40 mi. an hour = $ mi. a minute; 1 mi. = 5280 ft., 5 X 5280 ft. 
= 3520 ft., 3 sec. = Jg min., 35 X 3520 ft. = 176 ft.; (2) 60 mi. an hour = 1 mi. a 
minute, dy x 5280 ft. = 264 ft. 2. 14 gal. + 35 gal. = 49 gal.; 49 gal. — 4 gal. 
= 45 gal.; 756 mi. +45 = 16.8 mi. 3. $92 — $80 = $12;$12 + $80 = 35 = 15%. 
4. 210 mi. + 35 mi. = 6 (hr.); 6 hr. + 45 min. = 6 hr. 45 min. ; 6 hr. 45 min. before 
4p.M.is 9:15 A.M. 5. 53 X $48 = $2.52; $5.00 — $2.52 = $2.48; $2.00 + $.25 
+ $.10 + $.03 = $2.38; the change was short $.10. 6. 10 х 25.9¢ = 259¢, or 
$2.59; 5 х 26.6¢ = 1336, or $1.33; 10 х 27.8¢ = 278¢, ог $2.78; $2.59 + $1.33 
+ $2.78 = $6.70; $6.70 + 25 = $.268, or 26.8¢. 7. 310 + 1155 = .268, which is 
called 27%. 8. 4 Х $12.50 = $6.25. 


Page 271 
Aim: To present a set of improvement tests in subtraction 


Suggestion: This set of improvement tests should be given in the same manner as 
the preceding improvement tests in subtraction. 

Key: 1. 5,890,939; 6,921,547; 7,917,979. 2. 3,876,749; 3,054,789; 4,787,614. 
3. 4,538,358; 840,671; 2,661,982. 4. 3,883,135; 4,564,446; 2,415,283. 
5. 2,398,142; 977,081; 6,873,958. 6. 2,035,565; 5,373,790; 7,669,799, 
7. 2,868,897; 2,442,867; 7,692,586. 8. 3,941,438; 4,360,247; 6,154,642. 
9. 6,513,845; 3,234,355; 648,201. 


Page 272 
Aim: To teach how to find interest for 1 yr. and 3 yr. 


Suggestions: The interest on ordinary loans seldom runs beyond a year without 
being paid. Problems involving time beyond one year usually serve to let one 
know in advance what the total amount of interest would be for such a long 
period, rather than to indicate that this interest is all paid at one time. On loans 
running for a year or more, the interest is usually paid quarterly, semiannually, 
or annually. Emphasize the fact that the rate of interest means the rate for / 
year unless there is some statement to the contrary. For example, if money is 
borrowed at 5%, the rate indicates 5% for 1 year. If money is borrowed for 
6 months at 5%, you find the interest for 1 year at 5% and then take 4 of it to 
find the interest for 5 year. 

Workbook Reference: Arithmetic Workshop, Book 7, page 116 

Key: 2. (1) .06 х $500 = $30; (2) $500 + $30 = 5530. 3. $8; $48; $175. 
4. $300; $14.20; $140. 5. $136.75; $117; $185.52. 6. $5.72; $612.50; 
$188.27. 7. (1) .085 X $1200 = $42; (2) 4 X $42 = $21; (3) $1200 + $21 = $1221. 
8. $10; $72; $29.25. 9. $43.75; $116.25; $117.75. 10. (1) .043 x $1237 
= $55.665; $55.665 + 2 = $27.8321, or $27.83; (2) .031 х $4740 = $154.050; 
$154.05 + 2 = $77.02}, or $77.03; (3) .064 х $1900 = $123.50; $123.50 + 2 
= $61.75. 11. (1) .022 x $1400 = $38.50; $38.50 + 2 = $19.25; (2) .07 х $2000 
= $140; $140 + 2 = $70; (3) .024 X $1600 = $36; $36 + 2 = $18. 
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Page 273 
Aim: To teach how to use the formula for finding interest 
Suggestions: The method of finding interest by using the formula is the best one 
to use since it applies to all situations, is easy to remember, and has computa- 
tion that can be simplified by the use of cancellation. The substitution in the 
formula is very plainly discussed in ex: 3. The pupils must understand that in 
the formula the rate of interest is expressed as a fraction or as a decimal, and 
the time is expressed in years. Notice that 5 mo. is ў; yr. and that 8 mo. is 
3 yr. Simplification of the fraction before the work is begun lessens the amount 
of computation. 
Workbook Reference: Arithmetic Workshop, Book 7, page 117 
Key: 4. (1) 8300 х т X 4 = $3; (2) $600 X тфъ X үн = $21; (3) $900 x Tho 
х} = 812. 5. (1) $600 x rĝs X {= $22; (2) $800 X то X 1 = $42; (3) $300 
х тё х $ = $8. 6. (1) 8240 X үс X ту = $4.20; (2) $480 х fos X $= $26; 
(3) $420 X ro X # = $10.50. 

Page 274 
Aim: То teach how to find interest for a given number of days 
Suggestions: In finding interest for a given number of days, as in ex. 1 on this 
page, it is preferable first to express the given number of days as a fractional 
part of a year and to change this fraction to lowest terms before computing the 
interest. For example, in finding the interest for 24 days, first express 24 days 
as #45 of a year and then change 183, to yy before computing the interest. This 
makes the cancellation less complicated. All written work should follow the 
model solution given in ex. 1. 
Workbook Reference: Arithmetic Workshop, Book 7, page 118 
Key: 2. 405 = 15; $1000 х rho X te = $1. 3. (1) #% = ту, $900 X 1$o X T3 
= $4.50; (2) .05 X $900 = $45, $45 — $4.50 = $40.50. 4. aes = #4; $600 X үф 
х d = $7.50; $100 — $7.50 = $92.50. 5. (1) $% = +, $600 X 18s X & = $5; 
(2) 885 = 15, $1500 X тёз X ту = 83. 6. (1) Ags = 4, $800 x 185 X $ = 86; 
(2) 83, = 8у, $1200 X тё X d = $3.60. 7. (1) di = 4, $700 X rho = $12.25; 
(2) 39, = 43, $8000 x ri X = $44. 

Page 275 
Aim: То present a variety of real problems involving interest 
Key: 1. .04 х $85 = $3.40. 2. (1) 05 x $1500 = $75; (2) 3 х $75 = $225. 
3. (1) 04 х $400 = $16, 5 x $16 = $80; (2) $400 + $80 = $480. 4. (1) .03 
x $400 = $12, 13 X $12 = $18; (2) $400 + $18 = $418. 5. .05 х $2000 = 8100. 
6. 04 х $15,000 = $600. 7. 12 X 2% = 24%; yes. 8. .03 X $425 = $12.75. 

Page 276 
Aim: ‘To explain promissory notes and how they are used 
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Suggestions: The promissory note shown in ex. 1 is the type used when one рег- 
son borrows money from another person. The teaching of borrowing of money 
from a bank or a loan company is postponed until Grade 8. In connection 
with this work, the pupils should be familiar with the terms promissory note, face, 
and date of maturity. 

Attention is called to ex. 7, in which the interest is paid every 3 months. 
In this case, the rate of interest, which is 6%, means the rate for 1 year. To 
find the interest for 3 months, first find the interest for a year at 6% and then 
take | of it. 


Key: 2. $1000; Sept. 1; Thomas White; $1000 X 185 X + = $25. 4. (1) $700 
X 146 X $ = $17.50; (2) Oct. 1, 1963. 5. (1) .045 х $1200 = $54; (2) Sept. 10, 
1965. 6. (1) $2350 X тё X 4 = $35.25; (2) Oct. 1, 1964. 7. (1) $1000 х x85 
X 4 = $15; (2) July 1, Oct. 1, Jan. 1, Apr. 1; (3) 4 X $15 = $60. 


Page 277 
Aim: To give information on opening a savings account 


Suggestions: In connection with this work have the pupils inquire at the savings 
department of a commercial bank, or at savings banks, about the rate of in- 
terest paid by the banks in your locality. Have them bring in any printed 
folders supplied by the banks. Attention is called to ex. 4, which includes the 
statement that savings banks do not pay interest on a fractional part of a dollar. 
In other words, they pay interest only on the whole number of dollars on deposit. 
For example, if you have $104.35 in the savings bank for a full interest period, 
the bank will pay you interest on only $104; the $.35 will not receive interest. 


Key: 2. $15 X 145 X } = $.30. 3. $15 + $.30 +$17 = $32.30. 4. $32 x 13g 
X $ = $.64; $32.30 + $.64 = $32.94. 5. $137 x тфу X $ = $2.74; $137.83 + $2.74 
= $140.57. 7. .035 x $100 = $3.50; .04 х $100 = $4.00; $4.00 — $3.50 = $.50. 


Pages 278-279 
Aim: To give information about postal money orders and how to buy them 


Suggestions: Further information concerning postal money orders, including 
the current fees charged for such money orders, may be obtained from your local 
post office. The rates for money orders, registered mail, and other postal serv- 
ices vary from time to time according to an Act of Congress. Have the pupils 
secure the latest rates at the post office. The method of finding the cost of any 
postal service, as given on these pages, applies to any new rates that may be 
adopted. In other words, if the pupils know how to do the exercises on these 
pages, they can do similar exercises based on any new rates. If pupils find that 
there are some new rates, have them work the exercises based on the new rates. 
Then compare the former cost with the new cost. 


Key: 2. $4.00; $8.95; $25.15; $62.85; $88.33. 3. $18. 4. (1) $4,958,000,000 
+ 264,000,000 = $18.78; (2) $35,300,000 + 1,630,000 = $21.656, which is called 


G-120 


$21.60. 6. (1) 356 and 206: $110.55. 7. Cost of order for $50 is 306, cost of 
order for $60 is 35¢; cost of both is 65¢, which is 10¢ more than the plan in ex. 6 
costs. 8. (1) $7.70; (2) 82.09: (3) $86.85; (4) $22.28; (5) $103.50 +. $.35 + $.20 
= $104.05; (6) $150 + $.35 + $.30 = $150.65; (7) $185 + $35 + $35 = $185.70; 
(8) $215.25 + $.35 + $.35 + $.30 = $216.25; (9) $360 + $35 + $.35 + $.35 
+ $35 = 830140. 9. A postal money order for $3 costs 20¢; the registration 
fee for $3 is 60¢; in addition, a 5-cent stamp must be put on the letter in each 
case; therefore, the postal money order is cheaper. 10. (1) 30¢; (2) $37.50 
+ $80 + $.30 = $38.00. 11. $6.50 + $.50 + $.20 = $7.20. 


Page 280 
Aim: To give a miscellaneous review of preceding work 


Key: 1.3.0. 2. 188; 60h. 3. За + 94+ 71+ 50 = 259; 25] + 4 = Gry. 
4. 12,307. 5. .627. 6. 200%. 7. 224;9. 8. }bu.; 2 bu.; bu. 9. $1.77. 
10. 5190. 11. 16 х 124 = 1974; 1974 х 101 = 2146. 12. .035 х $12,555 
= $439.425, which is called $439.43. 13. $82.50. 14. :002 x 31.8 = .0636; 
‚0636 + .03 = 2.12. 15. 9.68 + 4.42 + 6.12 + 8.07 + 1.51 = 29.80; 29.80 + 5 
= 5.96. 16. 62 + 312 + 76 = 450; 12 x 450 = 5400. 17. $2400 — $1350 
= $1050; $1050 + $2400 = .4375, which is called 44%. 18. $28,247.58 
— $17,959.50 = $10,288.08; $10,288.08 + 12 = $857.34. 19. $1674 — $1550 
= $124, $124 + $1550 = .08 = 8%. 20. 4 X 660 ft. = 2640 ft. ; 2640 ft. = 2310 mi. 
= } ші. 21. $7.95 — 86.36 = $1.59; 81.59 + $7.95 = .20 = 2006. 22. ЗН 
= 336, which is called 34%. 


Page 281 
Aim: To explain how to send money by telegraph 


Suggestions: If you are away from home in a strange city and need money quickly, 
because of an emergency, one way to get it is to telegraph your family or friends 
at home, asking them to send you money by telegraph. This method is much 
quicker than having your friends send you money by air mail. The details of 
sending money by telegraph are given on page 281. 

Key: 2. (1) $37.50 + $.70 + $1.20 + $.12 = $39.52; (2) $37.50 + $.70 + $1.30 
+ 8.13 = $39.63; (3) $37.50 + $.70 + $1.45 + $.15 = $39.80; (4) $37.50 + $.70 
+ $1.60 + $.16 = $39.96. 3. (1) $51.75 + 8.90 + $1.75 + $.18 = $54.58; 
(2) $51.75 + $.90 + $1.90 + $.19 = $54.74. 4. (1) $63 + $1.00 + $1.10 + $.11 
= $65.21; (2) $63 + $1.00 + $1.30 + $.13 = $65.43; (3) $63 + $1.00 + $1.45 + $.15 
= $65.60; (4) $63 + $1.00 + $1.60 + $.16 = $65.76. 5. (1) A telegraphic money 
order costs $77.53, and a postal money order costs $75.00 + $.35, or $75.35; 
$77.53 — $75.35 = $2.18. If 5¢ postage for regular mail or 8¢ postage for air 
mail is included in the cost, the difference becomes $2.13 or $2.10. (2) If the 
money is needed immediately, the time saved by sending it by telegraph might 
be very important. In this case the extra expense would be justified. 
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Page 282 
Aim: To give information about travelers checks and how to buy them 


Suggestions: When a person is traveling, he should not carry a large amount of 
money in cash, which might easily be lost or stolen. For this reason many 
travelers carry money in the form of travelers checks, which can be cashed at 
most hotels, banks, and stores. If the travelers checks are lost, the company 
that issues them will under normal circumstances repay the loss. Travelers 
checks are sold by banks and some travel agencies. 


Key: 3. .01 х $200 = $2. 4. (1) 8 х $10 = $80; 3 x $20 = $60; 2 x $50 = $100; 
$80 + $60 + $100 = $240; (2) .01 X $240 = $2.40. 5. (1) (a) .01 X $150 = $1.50, 
(b) $150 + $1.50 = $151.50; (2) (a) .01 х $340 = $3.40, (b) $340 + $3.40 
= $343.40; (3) (a) 01. х $500 = $5, (b) $500 + $5 = $505; (4) (a) .01 х $875 
= $8.75, (b) $875 + $8.75 = $883.75; (5) (a) .01 x $1000 = $10, (b) $1000 + $10 
= $1010. 6. If you are traveling and hold travelers checks, these checks can 
be cashed without personal identification because the matching of the signa- 
tures on the travelers check is regarded as sufficient identification. If you are 
in a strange place, however, and offer one of your personal checks in payment of 
a bill, you may be required to furnish some means of identification before the 
check will be accepted. A stranger has no way of knowing whether your per- 
sonal check is good. 


Page 283 
Aims: To give a quick oral review and to review the language of arithmetic 


Key: 2. 40 ол. 3.2. 4. 49min. 5. 4,4, % 1, 14, 14, 14,2:4, 4, 4,1, 1, 18, 
14, 1%. 6. 14.5; 2.36; 0387. 7. 1310; 511; 601; 44; 909; 1969. 8. $400; $200. 
9. 2; 16; $. 10. 96; 224; 20. 11. 20,000; 12; 120. 


Page 284 
Aim: To sum up the different topics taught in Chapter 9 


Suggestions: Make a careful check on each pupil’s answers to the questions on 
this page. If any individual has difficulty, be sure to see that he has a re-explana- 
tion of the difficult topie and a chance to do some remedial work. 


Key: 1. Banks earn money by lending money to reliable people. The interest 
paid to the bank on such loans is greater than the interest that the bank pays on 
savings accounts. 2. To open a checking account a person must give references 
and also leave a copy of his signature at the bank. See page 266 of the text. 
4. If you do not fill out the stub each time, you may forget that you wrote the 
check. 5. See page 267 of the text for certified checks. 8. The canceled checks 
serve as receipts for the payments that were made. Such checks serve also as 
records of past business transactions. 9. If you draw a check for an amount 
that is larger than your balance in the bank, you are said to overdraw your 
account. In such cases the bank usually refuses to cash the check until you 
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have deposited enough money in the bank to cover the amount of the check. 
10. (1) 04 х $275 = $11; (2) 05 х $275 = $13.75. 11. (1) 8400 X rfs X 4 = $8; 
(2) $400 Х ro X 4 = $12. 12. (1) 8500 x yy X { = $5; (2) $850 X rfs X 4 
= $17. 13. 18%. 14. $200 X rfg X ł = $2. 16. (1) The fee for the money 
order is 206, and the fee for registry is 60¢; so the fee for the money order is 
cheaper; (2) 606 — 20¢ = 406. 


Page 285 

Aim: То present Problem Test 9 

Key: 1. 21 — 15 = 6 (words); 6 X 546 = 334; $1.20 + $.33 = $1.53; 10 X $1.53 
= $.153, ог $.15; $1.53 + $15 = $1.68. 2. 1 X 16 gal. = 4 gal.; 16 gal. — 4 gal. 
= 12 gal.; 12 gal. + 1.2 = 10 gal. 3. 21 min. 48 sec. = 21.8 min.; 175 mi. + 21.8 
= 8.02 mi.; 60 X 8.02 mi. = 481.20 mi., or about 481 mi. 4. Rent: Jd = $ = .20, 
or 20%; food: 05 = .228, ог 23%; clothing: yg = ye = -14, or 14%. 
5. 500 bu. — 420 bu. = 140 bu.; Н = .25, or 25%. 6. $1500 x үфс X à = $90. 
7. 141b. = 21Ь. + 1215.12 X $.16 = $1.92; $.58 + $1.92 = $2.50. 8, 12 х $98.50 
= $1182; $982 + $1182 = $2164. 9. $3.50 + $1.25 = $4.75; $ х $4.75 = $3.80; 
10 х 8380 = $38; $40 — $38 = $2. 10. 8 X 275 mi. = 2200 mi. 


Page 286 

Aim: To provide a diagnostic test with page references for remedial work 
Suggestions: Since the work of Chapter 9 is largely informational, this diagnostic 
test reviews three processes with fractions, multiplication of decimals, and find- 
ing a per cent of a number. At this stage of the work there should be very few 
mistakes in computation. 

Key: 1. 93; 925; 1525; 5/4. 2. 2H; 15; 52). 3.20631:31:18. 4. 056; 
224.88; 56.5536; 16.200. 5. 24; 4h; Ivy. 6. 64; 14457. 7. #58; Н. 8. $1.40; 
$39; $4. 9. $.30; $2.52; $9.40. 10. $13; $230; $80.50. 11. $.19; $5.41; $9.38. 
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Chapter 10 


Aims of Chapter 10, The major aims of Chapter 10 are to: 


1. Review some units of measure. 
2. Reteach addition and subtraction of measurements expressed in two units. 
3. Teach the multiplication of measurements expressed in two units. 
4. Discuss approximate nature of measurement. 
5. Discuss precision of measurement and greatest possible error in a measure- 
ment. 
6. Show how to measure distances approximately by pacing. 
7. Explain how to estimate short lengths by eye. 
8. Explain how to estimate a height by comparison with a known height. 
9. Review area of a rectangle and the formula for finding it. 
10. Review area of a square and develop the formula for finding it. 
11. Review the table of square measure. 
12. Teach how to find the area of a parallelogram and develop the formula for 
finding it. 
13. Teach how to find the area of a triangle and develop the formula for finding it. 
14. Teach how to find the circumference of a circle and how to verify the formula 
for it experimentally. 
15. Reteach finding the volume of a rectangular prism, and develop a formula 
for the volume of a cube. 
16. Reteach the table of cubic measure. 
17. Review the year’s work by means of computation and problems. 


Page 287 
Aim: To discuss measurement and the meaning of standard units of measure 
Suggestions: In connection with this page you might discuss the different stand- 
ard units of measure that have been studied since Grade 3. Pages 342 and 343 
give tables of measures; you might refer to them. Let pupils try to give the 
table of liquid measure without referring to the book. In this way also review 
measures of length, time, weight, and counting articles, 


Page 288 
Aim: To review measures of length and measures of weight 


Suggestions: In the table of measures of weight, a new measure has been included 
that was not used in earlier grades. This is hundredweight, which is used in 
certain situations, such as in weighing cattle for sale or purchase and weighing 
large items sent by freight. Give some extra practice on finding the number 
of hundredweight in 225 1b., 175 1b., 450 lb., 410 1b., and other weights. You 


can also use problems such as finding the cost of shipping 225 lb. at $1.70 a 
hundredweight. 
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Key: 4. 36 in.; 108 in. 5. 5280 ft.; 1320 ft.; 2040 ft. 8. 48 02.; 128 02.; 40 oz. 
9. 3) cwt.; 47 ewt. 10. 5 T.;3) T. 


Pages 289-290 
Aims: To reteach the addition and subtraction of measurements expressed in 
two units and to teach the multiplication of such measurements 
Suggestions: In everyday life, measurements are often made by using two units, 
such as 3 ft. 2 in., but they are seldom made by using more than two units. 
Hence the work on these pages is limited to two units in a single measurement. 
You should point out to the pupils that any measurement in two units 
can be changed to a measurement in one unit as shown in ex. 2 on page 289. 
Sometimes it is more convenient to:change measurements to one unit before 
performing computation with them. If it were necessary to divide 8 ft. 6 in. by 3, 
you could first change 8 ft. 6 in. to 102 in., and then divide 102 in. by 3. 
Key: Раде 280 4. 00;5). 5. 116;7}. 6. 26:84. 7. 185;3yy. 8. 1, 20; Ц. 
9. 7,8; 78. 11. 20 ft. 10 in.; 20 ft. 6 in.; 13 hr. 49 min.; 20 lb. 12 oz. 
Page290 2. (1) 9 lb. 12 oz. — 4 lb. 9 oz. = 5 lb. 3 02.; (2) 7 ft. = 6 ft. 
12 in., 6 ft. 12 in. — 3 ft. 4 in. = 3 ft. 8 in.; (3) 4 hr. 15 min. = 3 hr. 75 min., 
3 hr. 75 min. — 1 hr. 40 min. = 2 hr. 35 min. 3. (1) 8 yd. 7 in, = 7 yd. 43 in., 
7 yd. 43 in. — 3 yd. 14 in. = 4 yd. 29 in.; (2) 23 Ib. 5 oz. = 22 lb. 21 oz., 22 Ib. 
21 oz. — 19 Ib. 13 oz. = 3 lb. 8 oz.; (3) 12 hr. = 11 hr. 60 min., 11 hr. 60 min. 
— 3 hr. 37 min. = 8hr.23 min. 5. 4X 4 yd. l6 in. = 16 yd. 64 in. = 17 yd. 28 in., 
or 18 yd. (to the nearest whole yard). 6. (1) 6 X 3 yd. 13 in. = 18 yd. 78 in., 
18 yd. 78 in. = 20 yd. 6 in.; (2) 8 X 3 yd. 13 in. = 24 yd. 104 in., 24 yd. 104 in. 
= 26 yd. 32 in.; (3) 10 х 3 yd. 13 іп. = 30 yd. 130 in., 30 yd. 130 in. = 33 yd. 22 in. 
7. (0 3 X 4 ft. 7 in. = 12 ft. 21 in., 12 ft. 21 in. = 13 ft. 9in.; (2) 8 X 81b. 9 oz. 
= 64 lb. 72 oz., 64 Ib. 72 oz. = 68 Ib. 8 oz.; (3) 5 х 6 lb. 14 oz. = 30 lb. 70 oz., 
301b. 70 oz. = 341b. 6 oz.; (4) 4 X 4 hr. 27 min. = 16 hr. 108 min., 16 hr. 108 min. 
= 17 hr. 48 min. 


Page 291 

Aim: To teach how to express measurement with different precision and to provide 
experience with actual measurements requiring different precision 

Suggestions: Plan to have enough measuring instruments 80 that all pupils can 
participate in numerous measurements. Have a list of the different objects that 
the pupils are to measure, and state the precision that you expect. Prepare a 
sheet of the correct results so that each pupil can check his measurements against 
the key and recheck those where he erred. Nothing can substitute for the actual 
experience of doing the measurement. 


Key: 6. 29 ft. by 15 ft. 7. 17 ft.; 43 ft.; 90 ft.; 24 ft. 


Page 292 
Aim: То teach how to express a measurement correct to а fractional part of a 
unit of measure 
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Suggestions: Conduet measurements with an ordinary ruler or yardstick; ex- 
press measurements to the nearest 3 inch, then the nearest 1 inch, and then the 
nearest & inch. Discuss the various measuring instruments that pupils have 
used, and invite presentation of the different precision that the various instru- 
ments could provide reasonably. You should, if possible, have a micrometer 
for the pupils to handle, read, and use. Point out that the precision of a measure- 
ment refers to the size of the smallest subdivision used on the measuring instru- 
ment. 


Key: 4. 62.45 ft. 


-Page 293 : 
Aim: To teach the meaning of greatest possible error and how to determine the 
greatest possible error from the precision of the measurement 


Suggestions: Give considerable practice in the comparison of a measurement and 
the markings on the measurement instrument. Have the pupils give the reading 
of the various subdivisions of the ruler to be certain that they can identify the 
fractional part used. Select a particular length, such as segment A, and state 
its length as more than 2 in. but less than 3 in. Always start with a large enough 
unit to be able to make obviously true statements of inequality. Now look at 
the subdivision that divides the unit in half and compare the length with it. Seg- 
ment A is more than 2 in. but less than 23 in. The subdivision halfway between 
2 and 23 is 23, so compare the length with that marking. Is the line more or less 
than 22 in.? Is the line nearer in length to 2 in. or to 23 in.? The conclusion 
that the length is nearer to 24 in. indicates that the length was more than or 
equal to 21 in. The difference of } in. is the greatest possible error when measure- 
ment is given to the nearest 4 in. Note that the greatest possible error is always 
one half of the smallest subdivision of the unit of measure that is used in expressing 
the measurement. Measurement to the nearest inch has + in. as the greatest 
possible error, to the nearest } in. has 4 in. as the greatest possible error, and to 
the nearest 4 in. has 75 in. as the greatest possible error. This study of measure- , 
ment provides an excellent opportunity to develop a need for the inequality 
symbols presented in Grade 8. 


Key: 1. Segment B is more than 14 in. but less than 2in. 3. Segment C is more 
than 23 in. but less than 27 in.; therefore, the length to the nearest 4 in. is 23 in. 
instead of 3 in. The greatest possible error is 4 in. 


Page 294 
Aim: To show how easily mistakes can be made when making measurements 
Suggestions: This page shows how results in measuring vary according to the 
instruments used for measuring and the care with which the measurements are 
made. If you have, or can borrow, a 100-foot steel tape, have the pupils measure 
the classroom, as suggested in ex. 3. Have several sets of three pupils measure 
with ruler, yardstick, and 100-foot steel tape and compare the results. 
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Key: 1. 9 yd. 15 in. = 27 ft. 15in.; 28 ft. 10 in, = 27 ft. 22 in. ;27 ft, 22 in, — 27 ft. 
15. = 7in. 2 (1) (a) 28 ft. 10 in. — 28 ft. 2in. = 8 in.; (b) 28 ft. 2in. = 338 
in., shy = .023, or 2%; (2) (а) 9 yd. 15 in. = 339 in., 28 ft. 2 in. = 338 in., 339 in. 
— 338 in. = 1 in.; (b) yhy = .0029, or .20%, which is 0% to the nearest whole 
per чаќ а, 73.85 + 73.86 + 73.87 + 73.00 = 29548 (ft.); 205.48 ft. + 4 
= 73.87 ft. 


Page 295 
Aim: To present new sets of improvement tests in multiplication and division 
Key: 1. 34,765,256; 7,823,625; 18,248,832; 15,776,100. 2. 10,077,650; 8,859,356 ; 
| 49,835,968; 18,057,300. 3. 39,662,262; 9,895,788; 45,082,436; 32,002,500. 
| 4. 60.4; 34.5. 5.183,774. € 40.0; 91.8. 7. 80.5; 14.2. 8. 82.2, 37.7. 
9. 23.5; 87.5. 


Раде 296 

Aim: То show how to measure distances approximately by pacing 

Suggestions: In teaching pupils to measure distances by pacing, you should re- 
member that some pupils naturally take much longer steps than others; hence, 
it is necessary for each pupil to find the average length of his step as explained 
in ex. 1. In measuring the length, caution each pupil to walk at his natural 
pace. Sometimes a pupil tries to take long steps when pacing. In this work 
it is essential that each pupil walk at his usual rate. After each pupil finds the 
average length of his step, he should practice measuring distances approximately 
by pacing, as explained in ex. 2. Considerable practice will be needed in order 
to pace distances easily and naturally. The work should be confined to dis- 
tances of reasonable length, preferably not over 250 ft, long. 


Key: 2. 177} ft. 3. 21 ft.; 135 ft.; 180 ft.; 270 ft.; 831 ft. 4. 785 ft.; 2112 steps. 
5. 6 steps; 16 steps. 


Page 297 
Aim: To show how to estimate short distances by the eye 


Suggestions: The work on this page requires careful observation and much prac- 
tice on the part of the pupil. Encourage the pupils to estimate lengths and dis- 
tances in the room, such as the height and width of the window, the length of the 


room, and so on. 
Key: 5. (1) 1 X 16 ft. = 4 ft., 16 ft. + 4 ft. = 20 ft., yes; (2) 20 ft. and 12 ft. 


Page 298 
Aim: To show how to estimate the height of a tall object by comparing its height 


with some known height 


Suggestions: This work requires the ability to estimate by eye the number of 
times a known height is contained in a greater height. In this work the greater 
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height is unknown. If the greater height is estimated to be 3 times the known 
height, then the greater height is easily found by multiplying the known height 
by 3. 


Key: 1. 54 times; 88 ft. 2. 24ft. 3. No. 


Pages 299-300 


Aims: To review the work of finding the areas of rectangles and squares and to 
develop formulas for finding these areas 


Suggestions: In teaching the formula for the area of a rectangle, point out to the 
pupils that the formula is one of the most useful mathematical devices that we 
have. People in all parts of the world use formulas to express briefly the rules of 
mathematics and the laws of science. Formulas are very useful to businessmen, 
engineers, electricians, navigators, and surveyors. Without formulas it would 
be impossible to guide a ship safely at sea or to build a bridge or a skyscraper. 

The pupil should memorize the formula A = lw and learn how to substitute 
numerical values in it. Emphasize the fact that when two letters are written 
side by side, they are to be multiplied. This is an important convention of 
algebra. We have no such convention in arithmetic, since multiplication is not 
indicated when two numerals are written side by side. For example, 35 does nol 
mean 3 Х 5. When, however, a letter is written beside a numeral, or several 
letters are written side by side, multiplication is indicated. Thus 3a means 
3 X a and abc means a X b X c. 

For ex. 7 on page 299 review the way to find an unknown factor of a product: 
if one of two factors of a product is known, the unknown factor can be found by 
dividing the product by the known factor. So, in ex. 7, 60 = | X 4, and l = 60 
4-4, or 15. 

In the work on these pages remind the pupils that both dimensions of a 
rectangle must be given in, or changed to, the same unit of measure, as stated 
in ex. 1 on page 300. 


Workbook Reference: Arithmetic Workshop, Book 7, page 122 


Key: Page 299 5. 45 sq. ft.; 28 sq. in.; 13.68 sq. in. 6. 27 sq. ft.; 96 sq. yd.; 
64.74 sq. ft. 7. 15in. 8. 14 in.; 35 in.; 7 in. 

Page 300 2. (1) 8 ft. X 2 ft. = 16 sq. ft., or 96 in. X 24 in. = 2304 sq. in.; (2) 8 ft. 
X $ ft. = 4 sq. ft., or 96 in. X 6 in. = 576 sq. in.; (3) 9 yd. х 2 yd. = 18 sq. yd., 
or 27 ft. X 6 ft. = 162 sq. ft. 3. (1) 4 ft. x $ ft. = 3 sq. ft., or 48 in. X 9 in. 
= 432 sq. in.; (2) 3 ft. X 14 ft. = 4 sq. ft., or 36 in. X 16 in. = 576 sq. in.; (3) 88 yd. 
X 1 yd. = 33 sq. yd., or 11 ft. X 3 ft. = 33 sq. ft. 5. 16; 25. 6. 36; 81; 144. 
8. 36 sq. in.; 25 sq. ft.; 4 sq. mi.; 7% sq. mi.; 841 sq. in.; 151.29 8q. in. 


Pages 301-303 


Aims: To review the table of square mensure and to use it in practical problems 
in gardening and in home repair 
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Suggestions: The first two lines of the table of square measure, given in ex. 5 on 
page 301, should be memorized. The rest of the table need not be memorized, 
and the pupils should be permitted to refer to it as necessary. A pupil should 
not be expected to remember that 43,560 sq. ft. = 1 acre since he uses that fact 
so infrequently. If he needs this information at any time, he can easily look it 
up in a mathematics textbook or in a dictionary. Ex. 3 on page 301 suggests how 
the pupils can get a concept of the size of an acre. If a square 209 ft. on each side 
is measured off on the playground, it will represent approximately an acre. In 
measuring 209 ft. on the ground, a piece of twine 20 ft. long can be used to 
shorten the work if you do not have a 100-foot steel tape. Stakes can be driven 
into the ground to mark the four corners of the square. Naturally, a measure- 
ment of this kind made by the pupils will be somewhat crude; but it will serve 
to show the pupils the size of an acre. 

Ex. 1-3 on page 302 explain important work in gardening and show how to 
find the number of tomato plants that can be set out in a garden of a given size. 
In this work the pupils should first draw the garden to scale, as directed in ex. 1. 
In making this drawing, they might use a scale of 1 ft. x 4 іп. Another drawing 
should be made in connection with ex. 2. After studying these drawings the 
pupils will be ready for ex. 3, which shows how the answers in ex. 2 can be ob- 
tained in a shorter way without making a drawing. Allow ample time for all the 
work on page 302 in order to make it meaningful to the pupils. 

Ex. 7 on page 303 should have careful study since it explains a method of 
finding the amount of fertilizer that is needed for a garden which is smaller than 
an acre in size. In problems of this kind one first finds what decimal part of an 
aere the garden is, using the fact that 1 acre = 43,560 sq. ft. 


Workbook Reference: Arithmetic Workshop, Book 7, page 123 


Key: Page 301 3, 43,264 sq. ft.; 43,681 sq. ft.; 209 ft. X 209 ft. 4. 360 x 242 
= 87,120 (sq. ft.); 2 х 43,560 sq. ft. = 87,120 sq. ft.; yes. 6. (1) 3 ft. = 1 yd.; 
75 ft. = 25 yd.; 1 X 25 = 25 (sq. yd.); (2) 25 X $4.75 = $118.75. 7.2X 15-3 
(sq. mi.); 3 X 640 acres — 1920 acres; 1920 x $50 — $90,000. 8. 720;3. 9. 1280; 
15. 10. 10,890; 2. 


Pages 302-303 1. 128 plants. 2. 96 rectangles; 96 plants. 3. Yes. 4 4X3 
= 12 (sq. ft.) ; 43,560 sq. ft. + 12 sq. ft. = 3630 (plants). 5. (1)3X2 = 6 (sq. ft.), 
43,560 sq. ft. + 6 sq. ft. = 7260 (plants); (2) 4 X 1 = 4 (sq. ft.), 43,560 sq. ft. 
+ 4 sq. ft. = 10,890 (plants); (3) 4 X 15 = 6 (sq. ft.), 43,560 sq. ft. + 6 sq. ft. 
= 7260 (plants). 6. (1) 200 x 70 = 14,000 (sq. ft.), 14,000 + 1000 = 14 (thou- 
sands), 14 х 50 lb. = 700 Ib. (fertilizer); (2) 14 X 75 lb. = 1050 Ib. (limestone); 
(3) 700 + 100 = 7 (bags), 1050 + 100 = 103. He must buy 7 bags of fertilizer 
and 11 bags of limestone. 7. 100 х 88 = 8800 (sq. ft.); 890; acre = $$ acre; 
89 = .202, or .20; .20 х 900 lb. = 180 lb.; to get 180 Ib. he will have to buy two 
100-pound bags. 8. (1) 30 x 40 = 1200 (sq. ft.), ad acre = geh acre, di 
= .027, or .03 (acre); (2) 60 X 75 = 4500 (sq. ft.), 25995 acre = 25 acre, Aye 
= .103, or .10 (acre); (8) 60 х 100 = 6000 (sq. ft.), 20905 acre = зуу acre, Fes 


G-129 


= 37, or .14 (acre); (4) 80 х 125 = 10,000 (sq. ft.), 18886 acre = o&p acre, 
Fibs = 229, or 23 (acre). 9. (1) 30 х 24 = 720 (sq. ft.), 720 + 20 = 36 (bags); 
(2) 36 х $1.29 = $46.44. 10. 13 X 21 = 273 (sq. ft.); 12 X 14 = 168 (sq. ft.); 
273 sq. ft. + 168 sq. ft. = 441 sq. ft.; 441 + 150 = 2146 (qt.), or 3 qt. 


Pages 304-305 


Aims: To teach how to find the area of a parallelogram and to develop the formula 
for finding its area 


Suggestions: See that the pupils become familiar with such terms as parallelogram, 
base, height, perpendicular, opposile sides, and adjacent sides. Make clear that 
the opposite sides of a parallelogram are parallel. In this connection it will 
help if you draw on the board a 4-sided figure, such as a trapezoid, which is not 
a parallelogram. Emphasize the fact that the height of a parallelogram is always 
perpendicular to the base, as stated in ex. 2 on page 304. Make sure that the 
pupils do not confuse the height with the length of the slanting side AD of the 
parallelogram (see the figure in ex. 1 on page 304). In order to make sure that 
the pupils understand how the height of a parallelogram is drawn, you should 
place parallelograms of different shapes on the board and ask the pupils to draw 
the height of each. 

The experiment outlined at the top of page 305 should actually be carried 
out in order to show how the rule for finding the area of a parallelogram is ob- 
tained. This rule should be expressed also as a formula. After understanding 
has been attained, both the rule and the formula should be memorized by the 
pupils. 

Workbook Reference: Arithmetic Workshop, Book 7, page 124 
Key: Page 304 5. Height is 14 іп. 6. Height is 2 in. 


Page 305 3. 450sq. ft. 4. 85 Х 200 = 17,000 (sq. ft.). 5. 56sq. in.; 57 sq. ft.; 
14,250 sq. ft. 6. 15 sq. in.; 6 sq. ft.; 6960 sq. ft. 


Pages 306-307 


Aims: To show the development of the formula for finding the area of a triangle 
and to teach the use of this formula in solving problems 


Suggestions: In the study of the triangle the pupils must be made familiar with the 
terms base and height. Emphasize the fact that the height of a triangle must be 
measured on a line perpendicular to the base, as shown in ex. 1 on page 306. The 
experiment in ex. 2 on this page shows how to develop the formula for finding 
the area of a triangle. Have each pupil perform this experiment in class, using 
triangles large enough to handle easily. The shortest side should be at least 
4 inches long. In the formula 80 = 4 х 16 X A in ex. 9 on page 307, the pupils 
should first find } х 16 and write the formula as 80 = 8 x h. Then the unknown 
factor can easily be found. 


Workbook Reference: Arithmetic Workshop, Book 7, page 125 
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Key: Page 307 1, A=}bh; A= 1X 0X 7 31 (sq. ft.). 2. (1)31} X 2} Ib. 
= 78] 1b.; (2) 314 х 51b. = 157} 1b. 3. (a) A = 4X 7 8 = 30 (sq. ft.), safe; 
(b) A = 4 X 8$ X 8 = 34 (sq. ft.), unsafe; (c) A = $ х 10 X 6] = 314 (sq. ft.) 
safe; (d) A = $ x 9 x Т} = 33] (sq. ft.), unsafe; (e) A = 4 х 9) х 81-40 (sq. 
ft.), unsafe; (f) A = 4 X 10 x 8} = 424 (sq. ft.) unsafe. 4, 35 sq. yd.; 1105 sq. 
yd. 5. 60 sq. in.; 246} sq. in. 6. 13.69 sq. ft.; 683.28 sq. ft. 7. 104 sq. in; 
194 sq.in. 8. 88.80 sq. in., or 88.8 sq. in.; 464 sq.ft. 9. 10in. 10. 15 ft.; 12 ft. 
Pages 308-311 


Aims: To teach how to develop experimentally the formula for the circumference 
of a circle and to use the formula in solving problems 

Suggestions: Be sure that the pupils know the meaning of the terms circle, radius, 
radii, diameter, and circumference and how to spell them. Draw a circle on the 
board, using a piece of string for a radius. Ask a pupil to draw a radius and a 
diameter, and to point out the circumference. Emphasize the fact that the di- 
ameter always passes through the center of the circle. Also show by measuring 
with a yardstick that the diameter is the longest distance across a circle. This 
fact is a helpful one to know when the center of the circle is not known, If you 
wish to find the diameter of the circular top of a wastebasket, you make use of 
this fact because the center of the circular top is not known. 

The experiments described in ex. 4, 5, and 6 on page 309 should be carried 
out. The purpose of these experiments is merely to show that in any circle the 
circumference is about 3.14 times as long as the diameter. Thus the pupil 
develops confidence in the formulas C = та and С = 2zr. 

Workbook Reference: Arithmetic Workshop, Book 7, page 126 

Key: Pages 308-309 1. Gin.;8in. 2 66 ft.; 110 in.; 154 in. 

Page 310 3, 37.68 in.; 20.41 ft.; 78.50 in.; 31.4 ft.; 314 ft. 4. 198 in.; 176 ft.; 
220 in.; 11 ft. 6. 21 ft.;10}in.; 28 ft. 7. 20 ft.;7 in.;14.9in.; 42.3 ft. 8. (1) 34 
х 98 in. = 88 in.; (2) 88 in.; (3) 88 + 12 = 74 (ft.); (4) 5280 ft. + 73 ft. = 720 
(revolutions). 9. 3.14. 

Page 311 2, 18.84 ft. 3. 31.40 ft. or 31.4 ft.; 188.40 ft. or 188.4 ft. ; 62.80 in. 
or 62.8 in.; 150.72 ft.; 376.80 ft. or 376.8 ft.; 251.20 yd. ог 251.2 yd. 4, 22 ft.; 
66 ft.; 110 in.; 132 in. 5. 189 ft.; 629 yd.; 264 ft.;308in. 6. С = ті; С = 3} 
X 34, or 11 (in); 11 in, + gin. = Пф in. 7. (1) С = 3.14 X 15 = 47.1 (in); 
14 X 47.1 in. = 70.65 in., or about 71 in.; (2) since she needs 71 in., she should 
buy 2 yd. of lace. 8. (1) C = 3.14 X 200 = 628.00 (ft.), ог 628 ft., circum- 
ference of inside circle; (2) 200 ft. + 25 ft. + 25 ft. = 250 ft., diameter of outside 
circle; C = 3.14 X 250 = 785.00 (ft.), or 785 ft., circumference of outside circle. 
9. 785 ft. — 628 ft. = 157 ft. 10. 22=2x 3A X r, so 22 = 4 Хг. The radius 
can be found by dividing 22 by 4#; 22 + 44 = 22 X aa = 3.5 (ft.). 


Pages 312-315 
Aims: To reteach finding the volume of a rectangular prism and to develop the 
formula for finding these volumes 
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Suggestions: The work on cubic measure was first taught in American Arithmetic, 
Grade 6, so it will be reteaching for many pupils; for others, this will be new work. 
The pupils must be thoroughly familiar with the terms rectangular prism, cube, 
height, width, length, and dimensions. The concept of volume is a difficult one 
for pupils; hence, you should try to make this work as real as possible. Have 
in class as many rectangular prisms as possible, such as boxes of different sizes, 
blocks, and a brick. Point out that a rectangular prism has square corners and 
that there are six sides that are rectangles. Have different pupils point out the 
length, width, and height of the various models. Make sure that the pupils 
understand that volume is the amount of space enclosed by a geometric figure 
or the amount that it will hold if it is filled with something. You can fill an 
empty box to illustrate the meaning of volume. The volume is called the ca- 
pacity. As in ex. 3 on page 312, it will be helpful to use inch cubes to fill the box. 

In connection with cubic measure on page 313, have some pupils make a 
cubic inch, a cubic foot, and a cubic yard from stiff paper. The cubic foot and 
the cubic yard will have to be supported by thin pieces of wood tacked together. 
These three cubes will help pupils to understand the relationships in the table 
in ex. 6. Encourage all pupils to measure the dimensions of boxes of various 
sizes and to compute their volumes. The more real and practical this topic 
can be made, the better it will be understood by the pupils. 

In finding volumes remind the pupils that all three dimensions must be 
given in, or changed to, the same unit of measure, as explained in ex. 1 on page 313. 
The problems on pages 314 and 315 represent practical applications of cubic 
measure. 

Workbook Reference: Arithmetic Workshop, Book 7, page 127 


Key: Page 312 2. 1 си. ft.;leu. yd. 5. 135 cu. in.; 864 cu. in. 6. 70 cu. in.; 
2623 cu. in. 7. 6 cu. ft.; 114 cu. ft. 


Page313 1. 864cu.in.;j cu.ft. 2. (1) (a) 1 = 12,12 x 3 x 4 = 144 (cu. in.), 
(b) 3" = 4’ and 4” = Y, 1X 1X 4 = dg (cu. f£); (2) (a) 60 2,3 x 13x 4-3 
(cu. ft.), (b) 1? = 18” and 4’ = 48", 6 x 18 X 48 = 5184 (cu. in.); (3) (a) 8" = 3’; 
2X 14 x § = 2 (cu. ft.), (b) 2/ = 24" and 14’ = 18”, 24 x 18 X 8 = 3456 (cu. in.). 
3. (1) (a) 10" = 8,2 X § X 3 = 5 (cu. ft.), (b) 2’ = 24" and 3’ = 36", 24 x 10 x 36 
= 8640 (cu. in.); (2) (a) 9" = 2^, $ X 14 X 1 = 1 (eu. ft.), (b) 14^ = 16" and 1’ 
= 12^, 9 X 16 X 12 = 1728 (cu. in.); (3) (a) 4’ = 48", 48 x 15 X 18 = 12,960 (eu. 
in.), (b) 15" = 12" and 18" = 13, 4x 14 X 1} = 73 (cu. ft.). 7. 162 cu. ft.; 63 
cu. ft.; 18 cu. ft. 8. 864 cu. in.; 6048 cu. in. 9. (1) 24 ft. = 8 yd., 18 ft. = 6 yd., 
9ft. = 3yd., 8X 6X3 = 144 (cu. yd.); (2) 144 x $3.25 = 5408. 


Page 314 2, 64 cu. in.; 1 cu. yd.; 216 cu. ft.; $ cu. in.: 8 eu. yd.; 343 cu. in. 
3. 125 cu. yd.; 8 cu. ft.; 27 cu. in.; у cu. ft.; d cu. yd.; 729 cu. ft. 4, 343; 729; 
512; 1000; 1331. 5. 5X 3X 4 = 60 (cu. ft.); 4x 4X 4 = 64 (cu. ft.); so the box 
4 ft. on each edge holds more. 6. 3 x 3 X 3 = 27 (cu. ft.), 27 cu. ft. + 1 cu. ft. 
= 27 (boxes); 2 X 3 X 4 = 24 (cu. ft.), 24 cu. ft. + 1 cu. ft. = 24 (boxes); so 3 
more boxes can be packed in the one 3 ft. on each edge. 7. (1)9X 7 X 5 = 315 
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(cu. ft.), 315 cu. ft. + 35 cu. ft. = 9 (tons); (2) 9 X 7 X 4 = 252 (cu. ft.), 252 cu. ft. 
+ 35 cu. ft. = 7.2 (tons); (3) 9 х 7 X 3 = 189 (cu. ft.), 189 cu. ft. + 35 eu. ft. 
= 5.4 (tons). 8. 13 in. — 2 in. = 11 in.; 28 X 18 X 11 = 5544 (cu. in.); 5544 cu. 
іп. + 231 cu. in. = 24 (gal.). 9. (1) 35 X 30 x 12 = 12,600 (cu. ft.); (2) 12,600 
cu. ft. + 200 cu. ft. = 63 (pupils). 


Page315 1. 39 ft. = 13 yd.; 24 ft. = 8 yd.; 9 ft. = 3 yd.; 13 X 8 X 3 = 312 
(cu. yd.);312 eu. yd. + 4 cu. yd. = 78 (loads). 2. (1) 7X 4 X 44 = 126 (cu. ft.), 
126 x 168 Ib. = 21,168 Ib.; (2) 21,168 Ib. + 2000 lb. = 10.584 (tons), which is 
about 103 tons; (3) it could not be carried on a 5-ton truck. 3. 64 х 168 Ib. 
= 105010. 4. 18in. = 1} ft.; 12 in. = 1 ft.; 8in. = 3 ft.; 1} X 1X $ = 1 (cu. 
ft.); 623 Ib. + 15 lb. = 773 lb. 


Pages 316-320 
Aim: To review the problems and computation of the year's work 
Workbook Reference: Arithmetic Workshop, Book 7, pages 129-131 


Key: Page 316 1. Since the floor is 18 ft. long, 3 strips of 6-foot linoleum can 
be laid side by side to cover the length; then each strip must go across the width 
of the floor, which is 14 ft.; 3 x 14 ft. = 42 ft. 2, 42 ft. of linoleum 6 ft. wide 
contains 252 sq. ft., ог 28 sq. yd.; 28 х $2.15 = $60.20. 3. (1) 344 + 10$ = 34, 
or 3.25; (2) 344 + 107 = 3.137; yes. 4. C = 3} X 105 or 33 (ft.); 9 in. = 1 ft.; 
33 ft. + $ft. = 44 (bulbs). 5. A = łbh, A = 4X 4 X 3 = 6 (sq. іп.); по. 6.23 
x2mi.=5mi. 7. (1) 60X30 x 44 = 8100 (cu. ft.); (2) 8100 cu. ft. + 100 cu. ft. 
= 81 (hundreds), 81 X $.30 = $24.30. 


Page 317 1. $1200 x 18e X 4 = $30. 2. $15,000 — $13,800 = $1200; $1200 
+ $15,000 = .08, or 8%. 3. $15,500 + $17,400 + $16,000 + $15,000 + $13,800 
= $77,700; $77,700 + 5 = $15,540. 4. 8 mi. is 4 times as far as 2 mi.; so Sam 
can walk 8 mi. in 4 X 36 min., or 144 min.; 144 min. = 2 hr. 24min. 5. А = bh; 
A = 242 x 90 = 21,780 (sq. ft.), 13189 = 3( (aere). 6. 73 hr. + 32 hr. + 14 hr. 
4-23 hr. = 154 hr.; 24 hr. — 154 hr. = 82 hr. 7. 12 X $.55 = $6.60; 10 х $.62 
= $6.20; 8 х $.65 = $5.20; $6.60 + $6.20 + $5.20 = $18.00; 12 doz. + 10 doz. 
4-8 doz. = 30 doz. ; $18.00 + 30 = $.60. 8. 33 is 5 times 4, so 3$ in. is 5 times as 
long as 3 in.; 5 X 10 mi. = 50 mi. 9. 1600 cu. ft. + 1000 cu. ft. = 1.6 (thou- 
sands); 1.6 х $1.50 = $2.40. 10. 250 mi. + 14 = 17.85 mi., or 17.9 mi. 


11. Room and board: 2399 = 3$; 38 X 360° = 130° 


Savings: 1888 = 15; тв X 360° = 100° 
Clothing: 1500) = 5; $ X 360° = 40° 
Advancement: 509 = 35; зв X 360° = 50° 
Reserve fund: 14025 = +; $ х 860° = 40° 
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Page 318 1. 36,906; 89,566: 592; 6544; 2.650; 37.69. 2. 2145; 61; 2484; 
4.375; $810.05. 3. 54,039,243; 81,755.4; 293. 4. 4,005,000; .43350; 633. 
5. 17,339,520; 48.01832; 77%. 6. 7053; 975; 6.5. 7. 3123; 54.3;.8. 8. 74.7; 
124; 2.4. 9. $12.90; $5.50; $1114. 10. $3.91; $282.60; $345. 11. 16; 140; 
123. 12. 624; 564; 20. 


Page 319 1. Milk: 6 cups; eggs: 6; sugar: 15 cups; salt: 3 tsp.; cream: 
14 cups; vanilla: 24 tsp. 2. 850 + 170 = 5, so 850 mi. is 5 times as far as 170 mi.; 
5 X 40 min. = 200 min., or 3 hr. 20 min.; 3 hr. 20 min. after 3:15 p.m. is 6:35 P.M. 
4. $4.95 + $27.50 = .18 = 18%. 5. 1 hr. 18 min. = 1.3 hr.; 14.5 mi. + 1.3 
= 11.15 mi. or 11.2 mi. 6. $ X 18 ft. = 43 ft.; to be within 25% of the true 
length the estimate can be as low as 18 ft. — 44 ft. or as high as 18 ft. + 43 ft., 
or between 134 ft. and 224 ft.; so John’s estimate is within 25% of the true 
length. 7. 36.8 mi. + 17.5 mi. + 29.0 mi. = 83.3 mi. 


Page 320 1. 124% = 4; $ X 852 = $6.50; .15 X $44 = $6.60; во 15% of $44 is 
more. 2. 286,324 + 307,190 + 292,254 = 885,768; 885,768 + 3 = 295,256. 
3. 25 X 54 X 215 = 9X AEX HH = 28. 4. 1.60 175 = 280. 5. 32. 6. 2 х 35 
= 70;70 — 8 = 62. 7. 32 X 84 = 315; 12% х 24 = 309; so 121 X 24 is less. 
8. 122 + 108 + 144 + 114 + 10% = 608; 608 + 5 = 124. 9. 18 + 3 = 6, so 18 
candy bars cost 6 times as much as 3 candy bars; 6 х 134 = 78¢. 10. 11.35 
— 9.68 = 1.67; 2.5 X 1.07 = 4.175. 11. 310 = 200 + 110; 200 x $.06 = $12.00; 
110 х 8.05 = $5.50; $12.00 + $5.50 = $17.50. 12. (1) If 75 is 4 of a number, 
the whole number is twice 75, or 150; (2) if $ of a number is 75, 1 of the number 
is $ of 75, or 15, and § of the number is 8 х 15, or 120. 13. 27 X $.25 = $6.75; 
77 X $.05 = $3.85, 28 х 5.10 = $2.80, $3.85 + $2.80 = $6.65; so the bank with 
the quarters contains $.10 more. 14. (1) 28 х 12,650 = 354,200; (2) 354,200 
+ 49 = 7228.57, or 7228.6. 15, 2.25900. 16 621,844. 17. 3280. 18. 33.650. 
19. 644. 20. 84. 21. 43. 


Page 321 
Aim: To present Problem Test 10 


Suggestion: This is the last problem test in the book. If pupils have been keep- 
ing a record of their scores on problem tests, as suggested for the first problem 
test on page 39 of the text, they now have a complete record of their problem- 
solving ability. 

Workbook Reference: Arithmetic Workshop, Book 7, page 133 


Key: 1. 34 X 5 X 6 = 1154 (cu. in.); 1155 eu. in. is 4 of 231 eu. in., so the can 
holds $ gal. 2. 25% + 30% + 15% + 18% = 88%, 100% — 88% = 12%; .12 
X $4000 = $480. 3, 3 roses = 4 doz. roses; } X $6.00 = $1.50. 4. 24 min. 
= 150 sec.; 150 sec. + 100 = 13 sec. 5. 30 x 15 min. = 450 min.; 450 min. 
= 7h hr.; 7} X 38 = 24¢. 6. C — Зх 33 = 11 (ft); 11 ft. +6 in. = 114 ft.; 
114 ft. + 3 ft. = 38 yd.; so she must buy 4 уд. 7. (1) .10 x $2.95 = $.295, or 
8.30: (2) $2.95 + $.30 = $3.25. 8, 41.74 in. + 12 = 3.478in., or 3.48 in. 9, $840 
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— $750 = $90; $90 + $750 = 12 = 12%. 10. 27 in. = 1 yd.; 50] yd. + § yd. 


= 67 (towels). 


Pages 322-323 


Aim: To provide two pages of diagnostic tests with page references for those 
pupils who need additional help 


Key: Page 322 1. 5hr. 5min., 13 yd.; 1 hr. 45 min., 3 yd.22in. 2. 70sq. ft.; 
3isq.yd. 3. 55q.ft.; 360 sq. in. or тї sq. yd. 4. 9 sq. in.; 49 sq. ft.; 124 sq. 
yd.; 110.25 sq. ft.; 3g sq. mi. 5. 288; 34. 6. 3; 135. 7. 24 sq. ft.; $ sq. yd. 
8. 65sq.ft.;313 sq. in. 9. 44in.;33in.; 53 ft.;372 ft. 10. 132 cu. ft.; 64 cu. ft. 


Page 323 1. 58; 24; 13; 265; $. 2. 73;313; 4. 3. 0;04;1. 4. 35; 2; 105. 
5. 55; 3;24g. 6. 10.6; 1.1; 13.0; 17.2. 7. 540; 528.4; 2;.09. 8. $.19; $2.31; 
$1.04. 9. $4.20; $6.86; $1.19. 10. $368.88; $2214; $122.20. 11. 373; 26}. 
12. 35% increase; 26% decrease; 100% increase. 


Page 324 
Aim: To test readiness for Grade 8 


Key: 1. 42; $84; 11%. 2. 3.12750; $480; 4. 3. 5610; 202.09;43. 4. $36; 46; 
3. 5. $4.13; 21.214; 45. 6. 24,264. 7. 75; 9%. 8. 150; 24. 9. 124; 108. 
10. 88¢ — 40¢ = 48¢; 48¢ + 40¢ = 1.2, or 120%. 11. 15 х 8.17 = $2.55; $8.29 
+ $3.16 + $10.75 + $2.55 = $24.75; $24.75 + 3 = $8.25; $10.00 — $8.25 = $1.75. 
12. 25% = 4;4 X $30.00 = $7.50; $30.00 — $7.50 = $22.50. 14. 27 — 15 = 12 
(words); 12 х 64¢ = 78¢; $1.45 + $.78 = $2.23; 1.10 X $2.23 = $2.453, or 82.45. 


Pages 325-341 
Aim: To present additional practice pages 


Suggestion: These pages are correlated with sections throughout the textbook. 
At the bottom of many of the text pages you will find a red circle with a white 
number that refers to a section of these practice pages. You may use these 
pages for review on any topic or for choosing miscellaneous exercises when 
making up a test. 


Key: Page 325 1, 69. 2. 50. 3. 65. 4. 64. 5. 476. 6. 404. 7. 449. 8. 439. 
9. 704. 10. 475. 11. 3484; 3809; 3981; 5549; 42,225; 33,042; 46,363. 
12. 6252; 3565; 5034; 3898; 43,060; 51,053; 58,231. 13. $4320.06; $2867.75; 
$3555.14; $2369.51; $3543.75. 


Page 326 1. 372; 391; 3748; 9266; 39,876; $199.30. 2. 202; 3008; 1986: 
19,488; 377,538; $207.32. 3. 432; 1924; 1898; 14,956; 27,669; $200.15. 4. 17; 
136; 3478; 42,678; 494,879; $075.55. 5. 597; 1876; 2585; 1365; 43,325; $308.53. 
6. 6364; 7515; 262,548; 895,752; 86,832. 7. 1296; 19,552; 45,441; 419,475; 
120,540. 8. 4606; 7280; 531,069; 179,324; 454,346. 9. 5330; 42,394; 669,460; 
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163,548; 314,884. 10. 5320; 71,613; 330,132; 37,275; 440,010. 11. 9604; 
78,750; 333,330; 166,242; 109,782. 12. 5963; 10,922; 58,310; 129,108; 396,500. 
13. 1131; 14,202; 693,160; 141,680; 621,216. 14. 390,260; 230,144; 1,639,624; 
3,609,375. 15. 174,640; 6,789,930; 1,056,450; 11,284,260. 16. 238,659; 419,055; 
488,940; 14,312,810. 17. 40,223; 7,500,444; 1,125,978; 39,190,064. 18. 252,685; 
767,250; 1,951,750; 28,883,200. 19. 455,058; 4,864,178; 4,994,260; 5,987,080. 
20. 28,080; 759,156; 832,200; 8,711,820. 21. 249,676; 823,935; 2,843,328; 
32,481,000. 


Page 327 1. 219; 729; 5003; 19,233 R3. 2. 1161; 958 R5; 10,526; 10,610. 
3. 1235; 405; 15,064; 3321. 4. 507 R4; 796 R5; 9203 R4; 7060 R2. 5. 41; 
78; 567; 6218. 6. 16 R21; 95 R7; 739 R13; 2179. 7. 13; 89; 893; 4238 R25. 
8. 8 R29; 49; 263; 9938. 9. 14; 77; 789; 7246. 10. 33; 92 R7; 986 R7; 8661. 
11. 11;63 R14; 878 R4; 9115. R20. 12. 995,398; 9697. 13. 41 R12; 60 R23; 
904 R24; 5023. 14. 12; 80 R4; 909; 4090 R7. 15.11, 64 R9; 412; 3213. 
16. 23:92 R4; 718 R18; 2697 R33. 17. 8; 36; 426; 6753. 18. 21; 62; 983 R6; 
6955. 19. 20 R16; 98; 725; 9141. 20. 9; 48; 425 R16; 3571. 21. 14 R7; 
85 R24; 256 R29; 9624. 22. 23; 24 R55; 884; 4619 R21. 23. 5 R15; 80 R7; 
900 R14; 4200 R13. 24. 8; 50; 504; 7003. 25. 7; 65; 483; 4807. 


Page 328 1. 313; 26; 836; 4296. 2. 25; 29; 364; 6485. 3. 24; 46535; 880; 
2505gd5. 4. 32; 7445; 4057935; 7009. 5. 5; 31434; 719; 7630. 6. 14; 83 R89; 
129 R120; 4216. 7. 15; 87 R120; 810; 5835. 8. 23; 21 R300; 627; 7637. 
9. 12; 42; 924 R17; 9000 R219. 10. 9 R27; 58 R11; 320 R729; 3008 R121. 
11. 103,62; 51;141;6;11;128;74. 12. 123;72;7;74; 14; 114;93;13. 13. 102; 
112; 34; 144; 72; 02; 113; 98. 14. 93; 114; 9; 128; 93; 16; 83; 348. 15. 14%; 
44; 83; 13; 134; 103; 94; 1275. 


Page 329 1. 103; 24; 11445; 715; 64; 8483; 403; 16%. 2. 64; 71; 745; 144; 30; 
113; 268; 174. 3. 104; 1675; 945; 42; 31; 144%; 245%; 114. 4. 28; 1215; 91; 
5$; 114%; 235; 273; 104. 5. 114; 165; 11%; 118; 15; 18; 704; 17. 6. 28; 48; 
34; 12; 345; 38; 108; 64. 7. 605; 3; 22; 23:34:23, 68:4. В. 43; 215; 5%; 
405; lig; 48; 54; 75. 9. 3; 15; 27%; 13; 73; 24; 05; 14. 10. 62; 38; 15; 38; 
615; 620; 275; 4. 11. 88; 38; 45; 24; 235 34; 41; 18. 


Page330 1. 35; 78;53;145;:245; 055; 95; 114. 2. 1551; 03; de 155; 15:78) 
48. 3. 35; 435 $; 45; 15; 28; 15; 3. 4. 3; 25; 45 135; 12; 13g; 13; 49. 5.31) 
18; 3; 34; 13; 28; 23; 43. 6. 4; 4; 4, 10; 4,20. 7. 2; 5; 6, 14; 6, 22. 8. 10; 10; 
5,15;14,38. 9.12;3;10,30;9,39. 10. 16;4;3, 27; 14, 34. 11. 135 4; 115; 
4$; 12; 22; 635; 5. 12. 13; 4; 585 510; 1e; 316; 15 28. 13. 34; 58; 052; 18; 54; 
34:8; 20. 14. 75; & 6 28; 5; 11%; 0591. 

Page 331 1. 515; Та} 1055; 1044; 658; 1135; 2733; 144%. 2. 1042; 1244; 95; 
443; 44; 94%; 3233; 739. 3. 815; 141; 245; 148; 144; 354; 155; 515. 4.20: 
Tz; OLE; 1%; 515: 488: 15055 lio. 5. ly; 721: 420) 275; 218: 315; бг; 534. 
6. 1455; 033; 1475; 724; 1015: 1455; 2824: 1405 7. 815; 1315; 118; 1748; 1158; 
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51; 38ү; 15]. 8. 12}; 170; 7355; 1044; 1644; 1812; 458: 154. 9. 728591 
23; 1823; 104: 181; 468; 164. 10. 15452134: 1934: 2370; 192; 173: 6323; 182. 
Page 332 1. 3;24;42;27;4. 2.54,68,108 11 5:44. 3. 73; 153; 64; 114; 
33. 4. 24; 84; 58; 144; 14. 5. 2;10;35;9;34. 6. 28; 63; 224; 98; 54. 7.25 
24%; 164; 368; 40}. 8. 60; 51; 64; 50; 22. 9. 7k; 324; 224; 374; 414. 10. 114; 
363; 683; 248; 403. 11. 105; 90; 33; 42; 22. 12. 373; 94%; 873; 944; 1101. 
13. 4: 18:85: bes 14:4:4:4:4:4- 15 8 bi ТЫ; 876. 16. т; 15; 8) 
Hib. 17. тог253:4:4- 18. 58:28: ois 19. 2:35:75:1:8. 20. 1; 15; 
195;18;6. 21. 33; 7; 8; 1; 6%. 22. 18;9; 330; 350; 1015. 23. 311; 324; 173; 
18; 9. 

Page 333 1. 12; 40; 36; 80; 104. 2. 12; 16; 124; 168; 10. 3. 93; 172; 171) 
218; 24. 4. 144; 144; 108: 145; 5. 5. 14; 8; +; 9;8. 6. 23; 28; $5; 58; $- 
7.33;20;16;62;2. 8. 5;23;10;31;4. 9. 148; 348; 142; 431,9. 10. i 
64; 32. 11. 34; 58; 6; 42; 34. 12. 1; 125; 8: 15:48. 13. b Te; 16 rim 
14. 45:25:45 Seto 15. 215; Н; lore 16. 4514565658 17. is 
5; Poi 18.28;108;08;58; 14. 19. 23; 8; 33; 6; 38. 20. ту; 757 Тш) d 
8. 21. A; Bests 9; 15. 22. 58; 2453852; lfe 23. 14; 33; 24; 33; 4- 

Page 334 1. 6.91; 145.4; 21.01; 1.831; 14.086; 19.022. 2. 262.7; 16.63; 20.55; 
2.510; 32,846; 40.703. 3. 55.2. 4. 33.16. 5. 3.78. 6. 4243. 7. 21.578. 
в. 27.63. 9. 220.51. 10. 172.500. 11. 30.2250. 12. 43.2; 48.9; 7.67; .58; 
3.747; 6.038. 13. 66.8; 24.7; 7.62; .25; 2.257; 5.159. 14. 81.5; 39.4; 5.09; .35; 
7.639; 1.628. 15. 17.4; 2.25; $7.03; $13.55. 16. 87.38; 24.95; $11.46; 816.13. 
17. 675; 1.71: $10.11; $7.72. 18. 319; .81; $16.74; $4.25. 


Page 335 1. 19.08; 379.4; 29.16; 229.5; 20.702. 2. 9.27, .531; 403.2; 49.4; 
698.04. 3. 6.328; 3.930; 17.10; 175.5; 4.032. 4. 9.21; 28.83; 319.2; 58.20; 
171.72, 5. .378; 63.21; 3.36; 21.08; 2.349. 6. 3.42; 1.176; 3.23; .1300; 31.154. 
7. 3.68; 1.350; 3.478; 2.812; 436.48. 8. 2.76; .760; 1.200; .3519; .26676. 9 .196; 
1693; 1.312; 873; 24.003. 10. .259; 2.914; 15.54; 3.698; 48608. 11. .486; 
19.44; .744; .1653; 28.014. 12. 4.15; 3.57; 2.952; 12.42, 6.3674. 13. 5.92; 
5.642; 15.51; 455; 3.675. 14. .0184; .0168; .0172; .0400; 00086. 15. .0048; 
.0042; .0054; .0036; .01500. 16. .0582; .0372; .0092; .0351; .0070. 17. .0065; 
0132; .0072; .0184; .6240. 18. .0056; .048; .119; .0600; 04016. 19. 2.36; 
8.64; 5.96; 4.68; 858. 20. 14.5; 37.6; 30.7; .112; 9.46. 21. 218, 317, 2:76; 
5.43; 2.71. 22. 3.12; 77.2; 31.2; 76.2; 2.76. 23. 875; 1.68; 38.7; 2.31; 40.2. 
24. 5.94; .173; 5.81; 6.75; 3.67. 


Page 336 1. 42.125; 6.75; 18.75; 21.25; 8.6875. 2. 138.5; 18.64, 12.5, 22.8; 
7.25. 3. 178.75; 14.5; 4.5625; 6.75; 17.5. 4. 13.68; .9625; 124375; 3.125; .58. 
5. 4.3375; 324; 8625; .85;.48125. 6. 7.54; 1.45; 1.225; .0975; 1.924. 7. 5.7625; 
.912; .675; 425; А75. 8. 44.4; 40.3; 12.9; 14.3; 2.9. 9. 3.4; 248.8; 27.9; 4.3; 
5.9; TAAT ot Lat as Sd 25:9: 182,1; 1.5; 42; 1.1. 12. 209.75; 
228.33; 16.47; 5.88; 16.19. 13. 21.83; 1.38; 4.41; 5.36; 22.74. 14. 12.96; .37; 
.63; 11.86; 16.25. 15. .75; 8, .65; .875; .1875; .T; 84; ТА; 5625; .35. 16. 48, 
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.78; 61: 86:.70,.21,.87,.46:.76,.92. 17. .67; .11; .68; .89; .30; .70; .94; .38; 
.67; 87. 


Page 337 1. 283; 137;368;31. 2. 394,17,413,32. 3. 4.53; 14.2; 6.54; 87.4. 
4. 431; 2.64; 12.6; 6.43. 5. 3.91; 67.3; 5.48; 27.5. 6. 105; 9.42; 40.8; 13.6. 
7. 4.375; 32.9; 74.0; 3.15. 8. 28.3; 209.3; 2.1; 1086.9; 310.7. 9. 43.3; 715.5; 
2.5; 76.9; 2.3. 10. 138.6; 10.3; 27.0; 660.7; 42.4. 11. 96.67; 1119.44; 7.82; 
833; 37.10. 12. 57.78; 1.09; .65; 487.10; 9.44. 13. 2.14; 81.22; 9.55, 8.46, 
23.18. 14. .02; .013; .0022; .031; 160. 15. .04; 74.2; .021; .0032; .005. 
16. .075:.012:.0096:.076:.07. 17. .07; 3780; 0027; 4070; 850. 18. 54; 1735; 
670; 2730; 930. 


Page 338 1. 12; 18; 16; $48. 2. 11; 18; 13; $28.50. 3. 21; 15; 28; $160. 
4. 18; 12; 27; $496. 5. 13.5; 40; 34; $38.50. 6. 31; 13; $180; $2.40. 7. 21; 
54; $77.50; $3.60. 8. 51; 43; $37.50; $1.70. 9. 12; 66; $108; $.41. 10. 48; 9; 
$210; $3.99. 11. 72; $318; $21.50. 12. 27; $161; $8.05. 13. 76; $230; $47.05. 
14. 17; $180; $57.54. 15. 18; $462; $7.22. 16. 21; $106; $16.37. 17. $1.25, 
$11.25; 84.25, $8.50; $75.00, $425.00. 18. $3.90, $11.70; $1.80, $12.60; $70.60, 
821180. 19. $3.20, $9.60; $9.30, $15.50; $31.15, $124.60. 20. $8.00, $8.00; 
$8.45, $16.90; $193.25, $193.25. 21. $7.20, $16.80; $5.75, $40.25; $21.56, 
$194.04. 22. $3.75, $15.00; $6.55, $13.10; $73.05, $170.45. 23. $10.60, $31.80; 
$4.80, $8.00; $43.90, $131.70. 


Page 339 Y. $41; $1.01; $8.75. 2. $.36; $1.36; $5.88. 3. $.76; $2.91; $2.60. 
4. $.57; $.91; $24.53. 5. $.74; $4.80; $2.48. 6. $100; $300; $100. 7. $66; 
$90; $550. 8. $130; $62.50; $63. 9. $260; $183; $146. 10. $34; $36; $204. 
11. $2173.50; $675; $55.61. 12. $684.60; $296; $40.87. 13. $688.50; $1163.75; 
$133.24. 14. $196.00; $532.80; $80.63. 15. $982.50; $413.75; $29.38. 
16. 35%; 874%; 36%; 25%; 12%. 17. 44%; 384%; 65%; 35%; 124%. 
18. 334%; 45%; 25%; 75%; 26%. 19. 75%; 24%; 50%; 374%; 20%. 
20. 95%; 4590; 65%; 834%; 12%. 21. 48%; 75%; 663%; 75%; 20%. 
22. 663% ; 28% ; 6005; 834%; 24%. 


Page 340 1. 19%; 2%; 25%; 42%; 29%; 30%; 25%. 2. 990; 45%; 1%; 6%; 
52%; 27%; 40%. 3. 33%; 8%; 15%; 36%; 29%; 48%; 100%. 4. 7%; 5%; 
17%; 25%; 39%; 1%; 35%. 5. 125%; 100%; 175%; 300%; 166200. 6. 200%; 
20005; 140%; 110%; 200%. 7. 220%; 250% ; 120%; 200%; 400%. 8. 150%; 
133495; 250%; 500%; 200%. 9. 40% increase; 40% increase; 20% increase; 
5% decrease. 10. 334% increase; 100% increase; 20% decrease; 14% decrease. 
11. 15% decrease; 25% decrease; 163% decrease; 334% increase. 12. 124% 
decrease; 15% decrease; 100% increase; 125% increase. 13. 20% increase; 
123% increase; 334% decrease; 257% decrease. 14. 123%; 124%; 10%; 15%. 
15..10%; 124%; 12390; 6%. 16. 124%; 20%; 20%; 8%. 17. 20%; 25%; 
1605; 1205. 18. 25%; 20%; 12%; 14%. 19. 10306: 20%; 18%; 18%. 
20. 124%; 124%; 12%; 20%. 21. 10%; 168%; 20%; 16%. 
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Page 341 1. $12; $5.50; 81188, 2. $10.50; $13.75; $8.66. 3. $6.00; $9.24; 
$4140. 4. $36; $17.50; $4.04. 5. $5.00; $1.40. 6. $4.95; $1.65. 7. $5.25; 
$245. 8. $1.10;$8.50. 9. $7.02;$1.00. 10. 9 ft. 2in.;7 da. 1 hr.; 10 ft. 10 in.; 
Thr. 25 min. 11. 12 ft, 10 in.; 7 Ib. 5 07.; 13 qt.; 21 yd. 17 in. 12. 6in.; 4 ft. 
6in.;3 bu. 2 pk.;3 yd. 22 іп. 13. 1 ft. 8 in.; 3 bu. 3 pk.; 3 qt. 1 pt.; 7 gal. 1 qt. 
14. 30 ft. 10 in.; 24 Ib. 8 oz.; 10 ft.; 13 hr. 15. 11 ft. 8 in.; 21 bu.; 38 lb. 8 02.; 
36 hr. 15 min. 16. 21 ft. 6 in.; 30 da. 8 hr.; 57 bu.; 16 hr. 


Pages 342-343 

Aim: То present ready-reference pages of tables of measure 
Pages 344-345 

Aim: To present “Suggestions to Teachers” 
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Audio-Visual Aids 


Films: The following 16 mm. motion pictures are listed by producer or distributor. 


The film catalogues of these firms, which will be sent to you on request, give the 
objectives of these films and outline briefly the material covered by them. 


Coronet Films, Coronet Building, 65 East 

South Water Street, Chicago 1, Illinois. 

Angles and Their Measurement 

Arithmetic: Estimating and Checking 
Answers 

Arithmetic: Understanding the Problem 

Brushing Up On Division 

Brushing Up On Multiplication 

Geometry and You 

Graphing Linear Equations 

How to Find the Answer 

Meaning of Pi, The 

Number System and Its Structure, The 

Percent in Everyday Life 

Principles of Scale Drawing 

Ratio and Proportion in Mathematics 

Story of Weights and Measures 

Symbols in Algebra 

Triangles: Types and Uses 

Volume and Its Measurement 


Delta Film Productions, Inc., 1821 University 

Avenue, St. Paul 4, Minnesota. 

Solids in the World Around Us 

Surface Areas of Solids I 

Surface Areas of Solids 11 

Volumes of Cubes, Prisms, and Cylinders 

Volumes of Pyramids, Cones, and 
Spheres 


Encyclopaedia Britannica Films, Inc., 1150 
Wilmette Avenue, Wilmette, Illinois. 
Weights and Measures 

What Are Decimals? 

What Are Fractions? 


Filmstrips: The following filmstrips are listed by producer or distributor. 


Film Associates of California, 11014 Santa 

Monica Boulevard, Los Angeles 25, Cali- 

fornia. 

Adventure in Science: The 
Things 

Big Numbers . . . Little Numbers 

Sets, Crows, and Infinity 


Size of 


Johnson Hunt Productions, Film Center, 
La Cañada, California. 

Introduction to Fractions 

How to Add Fractions 

How to Subtract Fractions 

How to Change Fractions 

How to Multiply Fractions 

How to Divide Fractions 

Decimal Fractions 

Percentage 


Modern Learning Aids, A Division of 
Modern Talking Pictures, Inc, 3 East 
54 Street, New York 22, New York. 
Addition and Multiplication 
Introduction to Fractions 

Manipulating Fractions 

Measuring Angles 

Operating with Decimals 

Subtraction and Division 

Whole Numbers 


NET Film Service, Indiana University, 
Audio-Visual Center, Bloomington, Indiana. 


Understanding Numbers (7 Films) 


These 


firms will send you on request catalogues and sales information which will pro- 


G-140 


vide you with descriptions and brief outlines of the material covered by these 
filmstrips. 


Don H. Parsons Associates, Instructional Society for Visual Education, Inc, 1345 
Materials and Equipment, 1415 Westwood Diversey Parkway, Chicago 14, Illinois. 


Boulevard, Los Angeles 24, California. Using and Understanding Numbers — 
The Language of Sets Decimals and Measurements: 
Open Sentences Meaning and Reading of Decimals 
The Number Line Addition and Subtraction of Deci- 
Negative Numbers mals 
The Closure, Commutative, and Asso- Multiplication of Decimals 

ciative Properties Division of Decimals 


Changing Fractions to Decimals — 
Decimals to Fractions 

Advancing in Linear Measurements 

Advancing in Quantity Measure- 


DuKane Corporation, St. Charles, Illinois. 
Area and Volume: 

Measuring the Squares 

Studies in Square Inches and Square 


ments 
Feet 
Problems pg e Text-Film Department, McGraw-Hill Book 
Introduction to Volume с 330 West 42 Street, М 
Using the Cubie Inch отраву ке ыз аса 


York 36, New York. 

History of Measures Series: 
History of Area Measure 
History of Our Calendar 


Problems in Volume 


Filmstrip House, 347 Madison Avenue, 
New York 17, New York. 


Dividing with Fractions History of Telling Time 

Early Counting History of Linear Measure 

Early Measuring History of Weight and Volume 
Geometric Figures Measure 

Multiplying with Fractions History of Our Number System 


Equipment and Supplies: Instruction in mathematics is made more effective by the 
use of charts, models, measuring instruments, devices, and other learning aids. 
Many of these should be made by the teacher and the pupils. When pupils con- 
struct their own aids, they are engaging in valuable learning activities. It is 
also desirable, however, for teachers to make use of some of the excellent mathe- 
matics equipment that can be purchased. From the firms listed below you can 
obtain protractors, plastic triangles, chalkboard drawing instruments, parallel 
rulers, steel tapes, geometric surfaces and solids, slide rules, and other equipment. 
These firms are also sources of mathematics supplies such as graph paper and 
large cardboard protractors. You can obtain from them some of the materials 
you will need for the construction of homemade models and devices. Most firms 
will be glad to provide you with literature describing their products and with the 
addresses of their nearest offices or distributors. 
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Milton Bradley Company, 74 Park Street, Springfield 2, Massachusetts 

J. L. Hammett Company, Kendall Square, Cambridge 42, Massachusetts 
Keuffel and Esser Company, 303 Adams Street, Hoboken, New Jersey 
Lapine Scientific Company, 6001 South Knox Avenue, Chicago 29, Illinois 
Math-Master Labs Incorporated, Box 310, Big Springs, Texas 

Е. A. Owen Publishing Company, Dansville, New York 

Pickett and Eckel, Inc., 1109 South Fremont Avenue, Alhambra, California 


W. M. Welch Manufacturing Company, 1515 North Sedgwick Street, Chicago 10, 
Illinois 


Yoder Instruments, East Palestine, Ohio 


More information on films, filmstrips, and other audio-visual aids can be 
obtained from National Council of Teachers of Mathematics, 1201 Sixteenth 
St., N.W., Washington 6, D.C. 
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